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Abstract
In this project we focus upon the technology mediated production process from information 
to(wards) knowledge within democratic P2P communities. The approach of our analysis is 
multidisciplinary, but mainly concerns three different aspects of decentralized P2P production: 
technology, sociology and philosophy. Taking our point of departure in scientific theory, well-
established analytical tools as well as empirical observations and qualitative interviews in relation 
to the two P2P projects Wikipedia and StumbleUpon, we investigate how decentralized P2P can 
affect knowledge production in a democratic direction. Post-evaluating, we conclude that the 
intersubjective collaboration and peer-review procedures of P2P on an unprecedented scale has 
emancipatory potentials in relation to the democratic production of knowledge produced by 
equipotent peers.
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Introduction
The following introduction is meant to provide the reader with a taste of the field that has inspired 
us to commence this project, as well as introduce main concepts applied in the further analysis. 
Fundamentally, the project aims towards a dual goal: First of all; analyzing the potential of 
decentralized P2P networks for conducting knowledge production under democratic ideals. 
Secondly; establishing a knowledge base that may be used for examining and evaluating peer-to-
peer (hence forward referred to as P2P1) networks and communities.2 The focus of our empirical 
investigation is that of the two online P2P communities Wikipedia (http://www.wikipedia.org) and 
StumbleUpon (http://www.stumbleupon.com). StumbleUpon was chosen because it is a 
contemporary example of a dynamic and diversified P2P community, whereas the more widely 
known P2P encyclopedia Wikipedia was chosen in order to shed light on important aspects of P2P 
by using a case well known to many readers – Wikipedia is the first case to be analyzed in the 
project.  
   Our point of departure is that P2P makes possible unprecedented democratic collaboration on a 
global scale. We focus upon the technology mediated production process from information 
to(wards) knowledge within democratic P2P communities. Concerning the potential for the 
emerging P2P technology to strengthen the egalitarian capacity in society at large, it is well 
summarized in the words of integral philosopher Michel Bauwens, who is one of a few theorists we 
have been able to find who directly investigate P2P potentials and is often predicated as a P2P 
theorist3:  
“[P2P] technology reflects a change of consciousness towards participation, and in turn strengthens 
it ... it creates a new public domain, an information commons, which should be protected and 
extended, especially in the domain of common knowledge creation ” (Bauwens, 2005: 43).
1 “A peer-to-peer (P2P) computer network is a network that relies on the computing power and bandwidth of the 
participants in the network rather than concentrating it in a relatively few number of servers.” 
http://en.wikipedia.org/wiki/P2P 13. December 2005 Or, in the words of law professor Lawrence Lessig “A peer-to-
peer network is one where the content is being served not by a single central server, but by equal, or 'peer', machines 
linked across the network.” (Lessig, 2002: 134) 
2 See appendix A for our definition of network and community respectively.
3 Other theorists that we apply may deal directly with P2P in small quantities (i.e. P2P is not their main focus), 
whereas again others highlight general aspects that we find indirectly shed light on important aspects of P2P. 
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We find that digital network technology incorporates some of the emancipatory aspects typically 
associated with the life-world (as according to Habermas); that is P2P can be put to use with the 
clear aim of heightening mutual understanding, promoting dialog and creating spaces emancipated 
from the constraints of physical spaces as well as from predominating power relations. Within such 
democratic P2P communities participants can negotiate norms and rules according to the specific 
project they engage themselves in based on the assumed equipotency4  of all active users. The focus 
of our analysis is to investigate how decentralized P2P can affect knowledge production in a 
democratic direction.
Definition of P2P: A P2P network is, in the strict technical sense, one where the content is being 
served or produced not by a single central server, but by equals, or 'peers', linked through a 
centerless network. The peers may be represented by computers alone, but more than often (as in 
relation to our case studies), peers represent humans working together, via their computers, towards 
a common goal. We term this form of P2P as social P2P since it involves computer mediated, 
democratic dialog between humans – social P2P communities need not be centerless in the strict 
technical sense but as a minimum individuals should, on a principle level, be able to enter and 
participate in a given community on equal terms. P2P differs from earlier forms of cooperation 
mainly in that the complexities of interactions, which normally represent a substantial burden, 
especially when it comes to large scale cooperation, can be more or less leveraged by technology – 
thus a P2P network may scale seamlessly to millions of participants – efficiently bypassing the 
restraints that have traditionally been applied to other forms of cooperation. Thus P2P makes 
possible unprecedented democratic collaboration on a global scale. In our investigation, we focus 
on the potentials of social P2P. We perceive social P2P to have emancipatory potentials. 
The seminal characteristics of P2P production is that it is: based on the assumed equipotency of 
participants (followingly, collaboration within, for example, the Wikipedia community starts from 
the premise that everyone can participate on equal terms and contribute their individual knowledge 
and resources to the overall project), decentralized, democratic, deterritorialized, asynchronous 
(peers that collaborate on a project can work on it asynchronously), potentially global in span and 
lastly that P2P is a media of time-space compression.5
4 Equipotency: means that it is the immediate practice of cooperation which determines the expertise and level of 
participation within a certain community: there is no prior formal filtering for participation. Communication is 
based on a 'flat' structure, rather than being top-down, and the feedback is systemic, integrated in the protocol of the 
cooperative system. 
5 The time-space compression means that P2P technologies and communities “... work on our experience of space and 
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Below is a simplified example of a centerless P2P network (for reference, a served centered 
network is illustrated in “The World Wide Web” section); as one can observe the individual clients 
may be connected by one or many threads arranged in, depending on the particular implementation, 
a more or less arbitrary fashion. Current day networks scale in millions of nodes.
Since the field of P2P is interdisciplinary; it is impractical to restrict the content by limiting our 
focus to specific scientific spheres. Basically, knowledge from a variety of branches, be it 
economics, law, programming, anthropology etc. can be useful. Our choice of theorists illustrates 
this by applying theories according to the value of their content in relation to P2P. 
   As such, the project is anchored within a pragmatically focused multidisciplinary approach as it is 
expounded by the institution within which it is produced (RUC). The specific departments directly 
involved; TekSam and Philosophy, each underscore this anchoring since they are both dealing 
directly and indirectly (in that order) with the fault lines between a variety of sciences.
Philosophy as a science of the sciences fits a role in relation to investigating P2P production. One 
may even say that philosophy is an obvious choice when it comes to dealing with production; it 
allows for a fundamental discussion of the structure of reality, how it is perceived and what effects 
are produced in the interaction between the individual and reality. Thus, we want to tie philosophy 
to a phenomenon which we perceive to change the ways in which individuals interact with the 
time, specifically they make physical distance and the passage of time seem shorter, or more compressed, at least 
insofar as activities involving communication are concerned.” (Barney, 2004: 61) 
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structure of reality; namely P2P. It is not just a method of production tied to capitalism, but also an 
emerging view of the world, or perhaps rather a way of structuring one's approach to interior and 
exterior reality. One can rightfully say that we engage in a normative activity: propagating a world 
view which we find to be constructive.
   This project may roughly be observed to concern three different aspects of P2P production: 
technology, sociology and philosophy. It should be noted that in relation to our analysis of P2P it is 
useful to understand these three aspects as complementary to each other, which is why, in our 
analysis, we focus on the intertwinement of  these, while at the same time, for analytical purposes, 
separating them when found clarifying. A more textually-tied breakdown of the project structure 
may be found in the beginning of the chapter “Method”.
  
Reasoning and Motivation
The project works out as a further crystallization within the subject spheres dealt with in former 
projects ("CorporateRight", "Open Source Learning" and "Scenario Planning"; all directly 
accessible through: http://www.corporateright.org). The subject allows us to dwell on the bleeding 
edge of technological developments and their sociological as well as philosophical implications. 
P2P has been called the next great revolution of the Internet (herein also referred to as the Net), or 
simply the P2P revolution (Lessig, 2002: 134 and Jensen 2004). It can be observed that in relation 
to P2P, as is often the case with technological phenomena, practice precedes theory; thus the 
practical elements of P2P networks can be traced back to the original architecture of the Net, 
however, as the user base exploded, the character of P2P may be said to have changed from 
networks and towards communities (i.e. towards the social). 
   Our aim is to create theory within this rather unexplored academic field, building on empirical 
observations as well as a broad variety of theories, of which some deal directly with P2P (often in 
small quantities), whereas others highlight general aspects that we find indirectly shed light on 
important aspects of P2P. Hence, we want to subject P2P to critical examination, creating a 
building block that will in itself hopefully be subject to further investigation. Also, we believe that 
even though theory falls far behind practice within this field, theoretical projects may very well 
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help progress the phenomenon as more people become aware of it. Furthermore, people already 
involved in P2P activities (be that Wikipedia or others) may get a more direct understanding of the 
dynamics involved and thus be more inclined to further develop, or optimize, a P2P initiative they 
are already involved in, or, perhaps, start new projects. 
   Though certain themes and areas of investigation are carried over, more or less directly, from the 
aforementioned projects into this one, the primary push to delve into the field unfolded over the 
following pages came from an essay entitled “P2P and the Human Evolution” by Michel Bauwens. 
Although some of the points in this essay are rather boldly stated, the main ideas synthesized by 
Bauwens struck a chord with the group members as a, if not entirely new, then novel approach to 
the fields of interest6 that had been nourished with the writing of the three former projects. The 
ideas provided an incitement to further investigate the scope by re-examining the dynamics that 
governs, say, open source7 software development (that is, P2P dynamics), in a way that is also 
centered around decentralized production. That is, this project centers around the potentials of 
decentralized information exchange and knowledge production in general. To put it in another way, 
our project aim to produce results that are applicable to a wide array of fields. 
   Before continuing, we find it important to briefly define what open source is. The philosophy 
behind open source is deeply interlinked with P2P dynamics and is therefore referred to from time 
to time throughout the project.
Definition of open source: Open source software refers to computer software with its source code 
available and under an open source license so that anyone is potentially able to study, modify, and 
improve its design as long as all editions and improvements are rendered under the same license. 
Open source software has to be publicly available for further modifications and free use. Hence 
open source licenses are often referred to as 'viral' type licenses. Thus the decentralized open source 
model allows for the concurrent use of different agendas and approaches in production, in contrast 
to more centralized models of development, such as those typically used in proprietary software 
production.8 The open source model is also applied in relation to open source learning9 and 
6 Technological observable innovations that enhance social cooperation and the meta theoretical, philosophical, 
implications hereof.
7 http://en.wikipedia.org/wiki/Open_source   (visited 29th May 2006)
8 http://en.wikipedia.org/wiki/Open_source   (visited 29th May 2006)
9 See former project “Open Source Learning” available online: http://www.corporateright.org/sp/index.htm
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literature licensed under the Creative Commons (http://creativecommons.org/).
Production
“Worldwide, groups of programmers and other experts are engaging in the cooperative production 
of immaterial goods... The new software, hardware and 'wetware' [referring to the change taking 
place in the human mind] thus being created are at the same time new means of production...”
                                                                                                                     (Bauwens, 2005: 7)
Referring back to the title of our project, the notion of the knowledge production aspect of P2P was 
first defined by American professor of law Yochai Benkler in 2002: “Commons-based peer 
production, the emerging third model of production ... relies on decentralized information gathering 
and exchange ... It has particular advantages as an information process for identifying and 
allocating human creativity and cultural resources.” (italics added, Benkler, 2002: 7). The 
theoretical arguments of Benkler are backed up in a more pragmatic way by the head of the 
Innovation and Entrepreneurship Group at MIT Eric von Hippel, who, in his book “Democratizing 
Innovation”, observes a number of practical examples of this third method of production. Among 
these is one specific case; that of kite production, which we wish to incorporate in order highlight 
this third model of production.
   Kitesurfing is a sport that has recently (since the mid 90s) become popular in most western 
countries with a coast line -  it implicates the sports practitioner standing on a large board 
somewhat akin to a normal surfboard and being pulled along by holding a large, paraglider-like, 
steerable kite.
   In 2000 the first kite building online community came to be when one kite builder decided to post 
blueprints and manufacturing advice online10. Instead of demanding money he offered the data for 
free while at the same time encouraging others to send him new or improved blueprints to post 
online on the site (efficiently providing a limited P2P system). To make a long story short, the 
community flourished and established direct links to a number of sail lofts (traditional businesses 
making sails for boats) who had equipment that could cut out the CAD designs the users exchanged 
on the Net (Hippel, 2005: 119).
   Thus, the online community ended up efficiently creating new business for sail lofts while at the 
10 At http://www.zeroprestige.com 
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same time allowing for the establishment of feedback loops nourishing greater user-side creativity. 
It should be noted that the kite example is far from the only one, upwards of 5 different realms in 
which user innovation is wide spread have been described by Hippel (Hippel, 2005: 26) The 
change in kite production may be seen as highlighting how knowledge production is the force that 
drives what later becomes physical structures or products. 
Definition of knowledge production: Every product, physical or semi-physical (software), is, at 
one point, at a conceptual stage, if this stage becomes user-centered then “[u]sers that innovate can 
develop exactly what they want, rather than relying on manufacturers to act as their (often very 
imperfect) agents” (Hippel, 2005: 17). However, before the conceptual stage matures into a form of 
finalized object, the information within the stage must mature and move towards intersubjectively 
validated information (i.e. knowledge) – this transformation process, which may practically be 
viewed as the production of knowledge, is the theme of our project. 
The process is obviously not exclusive to the Net but as Benkler states that: “Most important are 
the scale of these [Net] collaborations, the absence of entry barriers in many or most of them, and 
the absence of direct appropriation of the products” (Benkler, 2002: 8). And if anything, then what 
the Net provides is the potential for “scale of ... collaborations”, “absence of entry barriers” and, to 
a certain extent, “absence of direct appropriation of the products.”
   Thus, the user-centered innovation of P2P communities stand in stark contrast to what came 
before it: “[M]anufacturer-centric innovation development systems that have been the mainstay of 
commerce for hundreds of years” (Hippel, 2005: 17). P2P production may in general be said to 
have the potential to re-delegate production of knowledge from more centralized institutions, or 
firms, and towards more decentralized democratically marked communities.
   Before continuing, it should be noted that a subtle distinction is drawn throughout the project 
between network and community, therefore the definition of the respective terms follow. 
Definition of network: the network predicate is used to demarcate the technical, structural 
organization of peers. 
Definition of community: We apply the community concept to demarcate the coming together or 
collaboration of peers around a specifically chosen subject or area of interest. In short, network is 
oriented towards the interconnection of the machines, community towards the social collaboration 
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of peers. The two terms, however, are mutually inclusive.
Delimitation
To enhance the resolution of the project's scope, the following broad delimitations are applied 
throughout the text alongside with more contextually based delimitations dealing with the specific 
side of the subject dealt with; these more specific delimitations are specified throughout the project. 
First of all, in relation to our empirical interview material, no attempts are made at quantitative, 
generalizing, data gathering, only qualitative interviews are conducted to critically evaluate our 
analysis of Wikipedia and StumbleUpon as well as allowing us to incorporate more points of view 
on the subject. This is a choice marked by two decisions; first of all we want to keep the questions 
posed open-ended, also, if we were to conduct quantitative data gathering our field would have to 
be limited down to a point where the two overall points (the establishing of broader knowledge on 
P2P field for use in different/future projects and how P2P may restructure knowledge sharing) 
would suffer detrimentally.
   P2P may be observed as a structure almost totally dependent upon markets, social systems, and 
the infrastructure that these provide in conjunction to exist. The reason to mention this is that we 
only briefly explain the grounds from which P2P has risen – it is a phenomenon that transcends 
earlier forms of cooperation and technology without excluding them (please see further argument in 
the section “Transcend and Include”) and as such our choice of situating P2P on a technologically 
focused background (in the “Situating P2P in a Historical Context” chapter) is a choice heralded by 
two distinctive points, (1) a want of presenting a historical platform that people from different 
sciences and backgrounds may equally well recognize, (2) the possibility of increasing the 
resolution with which we may discuss contemporary forms of network technology.
   Moving on within the topic of technology it is important to note that despite the focus which the 
topic gets, this does not imply an overall focus upon the 'technicalities' of technology (i.e. we do not 
address how much bandwidth is needed for a given application, etc.); rather the project is concerned 
with the potentials and principles of technology. Also, in relation to theories of technology and 
society as well as the philosophy of technology, we emphasize that we acknowledge the complexity 
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and the widespread scientific debates concerning the essence of technology and its relation to social 
practices and formation, however, we only cover the field rather briefly in order to situate our 
definition of technology in the section “Network Technology”. An important addition to the aspect 
of potentials is that the writing largely emphasizes the constructive and 'positive' effects upon 
society of P2P; this is not based in negligence of 'negative' effects, we fully acknowledge the 
dialectics inherent in socio-technological evolution (as is evidenced by especially the “Inclusion vs. 
Exclusion” chapter). Within the social sciences it may be said that the emancipatory and the 
objectifying always go hand in hand.  Still, the emancipatory aspect is dominating our project, a 
point which is in full coherence with the fact that we perceive our subject to hold immense potential 
for democratizing (knowledge) production – the positive focus comes about not because of a 
skewing of data, but because of a deliberately zoomed focus. The project is thus concerned with the 
socio-technological potentials of P2P.  
Problem Field
In relation to the field of investigation our point of departure is that P2P, as a mode of production, 
differs from traditional production (the firm and the market, Benkler, 2002: 4), changes the status 
of peers from consumers to users11 in communities of equipotent peers that can exchange 
information and produce knowledge in collaboration. It may be said that, rather than establishing a 
'problem field' in the traditional academic sense, the following questions are raised in the interest of 
further investigating P2P. We understand P2P as a positive development that transcends and 
includes12 the traditionally more controlled innovation process within and throughout society.
Problem Definition
How can decentralized P2P affect knowledge production in a democratic direction?
Sub Questions
1. How does P2P function technologically and socially?
2. How is P2P supportive of different types of rationalities?
3. How do information exchange and knowledge production take place within Wikipedia and 
11 “An open, free, flat, peer-to-peer network best serves the ability of anyone—individual, small group, or large group
—to come together to build our information environment. It is through such open and equal participation that we 
will best secure both robust democratic discourse and individual expressive freedom.” (Benkler 2000: 8)
12 Please see “Transcend and Include”
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StumbleUpon respectively?
4. How do the digital divide and control mechanisms affect P2P production?
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Method 
The following chapter is to highlight the practical side of how the project is constructed including 
an outline of the structure, a section on interview approach and one on our use of references and 
sources. 
   In general it should be noted that covered within the individual chapters is both descriptive and 
analytical elements which is intertwined throughout our material. It may be said that we take point 
of departure in both theory and empirical observations, thus ontology and epistemology is closely 
interlinked.  When it comes to the theorists applied, sections presenting and reflecting on their 
theoretical stance(s) are written, when the theories are of a complexity and magnitude relative to 
their use and application throughout the project to warrant this. Jürgen Habermas and Yochai 
Benkler are examples of this. However, we also bring into the equation theorists whose theories we 
employ intertwined throughout the project. Lawrence Lessig and Tim Berners-Lee are examples of 
the latter. Thus, generally, we structure the project according to analytical content and apply the 
theorists whenever we find that they can add an extra layer to the analysis of P2P. Their (academic) 
background is covered as they are first employed. 
   
The target group we have in mind for this project is that of scholars and students within the fields 
of philosophy and sociology who have a special interest (and some knowledge) in relation to the 
connection to digital network technology and its implications. Conversely, we assume that people 
within the computer sciences may find the specific sociological and humanistic angles on network 
technology to be of interest.
The overall project structure is as follows: First, after the Introduction and this chapter on the 
practical Method of our project as presented above. 
Analytical Tools and Scientific Theory
This chapter heavily builds on theory: analytical tools as well as our theoretical scientific 
foundation are presented in order to be able to apply and discuss these throughout the analysis of 
P2P. First, in the section “Layers of Communication” we introduce a communication model as well 
as analysis tools useful for our empirical investigation of P2P in the subsequent chapters. 
Followingly, we situate and define two central terms; knowledge and information in order to clarify 
the distinction between these as it is to be understood throughout the project. Thereafter, in a sub-
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section, we focus on the relation between scientific knowledge and P2P produced knowledge in 
order to clarify some similarities and differences between traditional scientific knowledge 
production and P2P produced knowledge. Thereafter, we look into what is meant by the 
evolutionary motion of transcend and include, first introduced in the “Problem Field”. 
Subsequently a section is dedicated to situating our understanding of the democratic facets of P2P. 
After this section, we describe and discuss “Network Technology” in relation to different 
theoretical stances ending up with our definition of technology. Subsequently, the notion of 
intersubjectivity is presented since the shared meanings constructed by people in their interactions 
with each other are essential in relation to the analysis of social P2P projects such as StumbleUpon 
and Wikipedia.
Situating P2P in a Historical Context
We have chosen to include this chapter in order to render the material accessible to those who are 
not intimately familiar with the technology. In this chapter a brief overview of the evolutionary 
history of P2P follows including basic descriptions of the technology that is either directly 
enabling, or ties into the P2P phenomenon are presented. We find that an understanding of the 
structural layers of networking technology is important for two reasons: The first and most general 
reason is political at its core. If civil society wishes to shape its technology in accordance with its 
ideals, for example democracy, the right to privacy etc., a basic understanding of its logic is 
necessary. The second reason is more specifically tied to the project at hand, less idealistic and 
more pragmatic. Mapping out the structural layers allows us to analyze P2P in greater detail; such 
as pointing at caveats and refine the term P2P into, for example, that of social P2P (on the user-
side) and P2P in the strict technical sense. The techno-historical chapter is meant to convey how 
deeply embedded the basic notion of P2P is in the Net, and the infrastructure which enables it, 
while simultaneously highlighting how the rising capacity, and complexity, of the Net have 
incrementally enabled what may in 2006 rightfully be termed the social use of the web. The chapter 
fits the overall project by conveying the details of the environment in which our case examples 
exist and are to be analyzed.
Wikipedia 
Moving onwards to the empirical cases of the project, Wikipedia and StumbleUpon both represent 
examples of social P2P communities, which we evaluate to have real potential for aiding both 
individuals and institutions when it comes to the production of knowledge in a democratic context – 
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to what extent and with which problems is what is to be examined and analyzed in the two chapters. 
Wikipedia was chosen because it represents a well known and clear cut example of an online 
community dedicated to the democratic production and distribution of encyclopedic knowledge. 
The chapter is dedicated to an analysis of the philosophy and sociotechnical implications 
Wikipedia.  Also, we find that the encyclopaedic P2P production on Wikipedia serves as a good 
foundation for the discussion of “The Validity of P2P Production” (which is to be found in “Birds-
Eye View”) as well as a comparison to other more traditional types of knowledge production. 
Therefore, the validity of the content of Wikipedia is in this chapter compared to the content of the 
online edition of the other well-known encyclopedia Britannica, based on the research conducted by 
science and medicine magazine Nature. We analyse the knowledge production taking place mainly 
through the conceptual frameworks of Benkler and Habermas. This chapter is, as is also the 
subsequent chapter on StumbleUpon, an analytical empirical example of the previously more 
theoretically focused presentation of P2P. 
StumbleUpon
An analysis of StumbleUpon is included because it is one of the first when it comes to widely 
accessible multidimensional community building Net tools and it has a clear cut emphasis on the 
sharing of information. We conduct an analysis of the different tools enabled by this network 
technology and its implications: where are the improving potentials in relation to the navigation and 
mutual sharing of specific information in relation to the overall resource of the Net and which are 
the barriers? Again, the analysis of the potentials and implications of StumbleUpon is theoretically 
based on the conceptual frameworks of Benkler and Habermas.
   The analysis of both Wikipedia and StumbleUpon are to be evaluated and enhanced by the 
application of qualitative interviews: the qualitative interviews conducted on the use and view of 
Wikipedia and StumbleUpon are applied in order to highlight different aspects of the P2P project 
through the 'eyes' of some of their respective users. 
Inclusion and Exclusion 
In order to further evaluate the actual real life potentials and implications of P2P on global scale, 
this chapter contains a discussion and investigation as to the technological network society as well 
as to the problematics concerning digital divides; both of global character (i.e. rich vs. poor) and of 
'inter' digital character (i.e. how power relations within the Net threatens the democratic promise of 
online cooperation). In spite of P2P being based on the assumed equipotency of its participants, 
power relations still play a role. Even within P2P communities peers have different levels of power 
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mainly based on efforts put into a given project and degree of applicable knowledge. Other 
individuals again are excluded for different reasons, such as lack of connectivity or lack of useful 
knowledge in relation to the overall project. This 'formal' (single-layered) exclusion process takes 
place in relation to different online communities. Another, and much more deeply rooted, multi-
layered 'exclusion process' is taking place because of the lack of infrastructure in developing 
countries. The latter type may be visualized as a vector that cuts through all the formerly described 
layers of Net structure; social, technological and otherwise. Whereas the formal exclusion is dealt 
with within ”Internet-Based Networks”, the vector exclusion of the developing countries demands a 
subchapter of its own – “The Digital Divide”. Both of these two types of exclusion are paramount 
to our discourse concerning P2P communities since, as a part of globalization, P2P carries the same 
intrinsic problems as globalization itself. These problems are not necessarily to be dealt with from 
within P2P (as it is not a structural fault within P2P, but rather a structural condition in the system 
from which P2P has emerged), but still play a vital role in how the transformative power of P2P 
may manifest in the 'real' world. Hence, this chapter outlines basic aspects of exclusion and 
inclusion. We analyze the potentials and implications of P2P through the conceptual framework of 
sociologists Manuel Castells and Gili S. Drori.
Discussion
The discussion chapter is used to reflect further upon the findings of our analysis and the data from 
our interviews from different angles. We bring into the discussion considerations in relation to the 
validity of P2P produced knowledge, motivations of contributors, the time related aspect of 
contributors and finally the overall effects of P2P. 
Conclusion
Finally, the conclusion sums up the content of the project, and the questions it poses, as a direct 
feedback loop between the problem definition and the main findings of the project.
Interview Approach
We have conducted online qualitative interviews in relation to our analysis of Wikipedia and 
StumbleUpon respectively. We have collected data from ten users of StumbleUpon as well as five 
contributors to the Wikipedia project. 
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We have chosen to become a part of the StumbleUpon community in order to get in touch with 
users of the community. Initially we sought out vocalized people and then started online dialogs in 
order to create mutual trust. After some time of casual contact we send the surveys to 20 people and 
had a 50% respond rate. In relation to Wikipedia, through our social networks, we got in touch with 
5 contributors that we first were in e-mail contact with and then send the interview questions. All 5 
responded.
   The intent of our interviews is to investigate where our findings and assumptions are challenged 
by other users and see in which cases they are confirmed. Also, in some cases the interviews 
highlight aspects of the respective projects that we had not considered. Thus, we do not intend to 
base generalizing data on these interviews, as this would require a quantitative approach based on 
close-ended questionnaires. In relation to our focus, we find that an important strength of the 
qualitative method is the open-ended questions and the acknowledgement of the subjectiveness as 
well as the inherently exploratory character of the data collection (in contrast to the descriptive 
character of quantitative methods). The subjectiveness might also be said to be one of its biggest 
pitfalls. For example, a set of errors might occur during data collection and transcription, however, 
we mean to counteract this by conducting the interviews online, thus having the original answers 
on written text that are all contained in Appendix B and C, anonymized when this has specifically 
been asked for, which was by chance the case with all Wikipedia contributors interviewed. Thus 
the interviewees are referred to in the order they are put in the appendix (for example: Appendix B: 
Interview 3). StumbleUpon user names are referred to when these are available.
   Our methodological considerations pertaining to the interviews are mainly based on "Scenarios, 
The Art of Strategic Conversation"(Heijden, 1996: 145-154). The Internet-based interview surveys 
that have been used are thus based on broad questions that aim to allow the individual respondent 
to answer open and freely. The objective of this form of interviewing has been to get as much 
information from the data conveyed as possible by having all answers in written text.  
   It should be stated that as important as the information we gain from the interviews is to our 
project, we do not use the interviews as the main foundation on which to build our conclusion 
upon, rather they should be regarded as an enhancement of our own analysis of how decentralized 
P2P can affect knowledge production in a democratic direction. Although we acknowledge that our 
approach of online surveys cannot open up for the same dialog and open feedback mechanisms as 
is the case with physical, qualitative interviews, we find that the surveys carry strong cues as to 
evaluate whether our theoretical analysis is in accordance with the reality experienced by users of 
the networks we analyze. Also, since the persons interviewed are physically rooted in various parts 
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of the world, we found it to be an appropriate approach. Of course, we could have conducted the 
interviews over VoIP (Internet-based telephony such as Skype13), however, we decided the online 
survey approach based on the assumption that it would be easier for us to find willing contributors. 
   To summarize; open questions have been used, based on techniques suggested by Heijden 
(Heijden, 1996: 145-154), we apply qualitative methods via Internet-based surveys. All questions 
and answers are included in the appendix as well as is the software code used for implementing the 
surveys.14
References and Sources 
Continuing with practically focused matter is here a short block describing how references and 
sources are dealt with in a way that differs slightly from other approaches.
   Because of the highly dynamic environment within which the field of study, and the knowledge 
pertaining to the very same, is situated we have chosen to include the Net on equal terms with 
printed material in relation to sources. The validity of Net sources is, at times, still considered 
partly controversial within academia due to difficulty of verifying information from a medium that 
is essentially much more liquid than more static media such as printed material. Therefore, we have 
chosen a go-between in order to allow us to draw on the vastly larger and, as a result of the 
medium, more cutting edge resources located online, without abandoning the ink-and-paper media. 
Of course, online sources have been subjected to the same criteria of general reliability as has 
printed material. Followingly no distinction has been made in our bibliography between online and 
offline sources.
All sources linked from the P2P encyclopedia Wikipedia are to be found under the label 'Multiple 
Authors' in our bibliography and in the text body Wikipedia sources are referenced with a footnote 
and the direct link which also contains the title of the article in question. Due to the collaborative 
character of the source no single authors can be identified.
13 http://www.skype.com/   (Visited 1st May  2006)
14 This code is without copyright which means that everyone is free to use it and modify it etc.
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Analytical Tools and Scientific Theory 
In the following chapter analytical tools as well as our theoretical scientific foundation is presented 
in order to be able to apply and discuss these throughout the project. First, in the section “Layers of  
Communication” we introduce a communication model as well as analysis tools useful for our 
empirical investigation of P2P in the subsequent chapters. Followingly, we situate and define two 
central terms; knowledge and information in order to clarify the distinction between these as it is to 
be understood throughout the project. Thereafter, in a sub-section, we focus on the relation between 
scientific knowledge and P2P produced knowledge in order to clarify some similarities and 
differences between traditional scientific knowledge production and P2P produced knowledge. 
Thereafter, we look into what is meant by the evolutionary motion of transcend and include, first 
touched upon in the “Problem Field”. Subsequently a section is dedicated to situating our 
understanding of the democratic facets of P2P. After this section, we describe and discuss 
“Network Technology” in relation to different theoretical stances ending up with our definition of 
technology. Subsequently, the notion of intersubjectivity is presented since the shared meaning 
constructed by people in their interactions with each other is essential in relation to the analysis of 
social P2P projects such as StumbleUpon and Wikipedia.
Layers of Communication 
To allow for further nuances to be presented, a simple communication model and other analytical 
tools created by Benkler is presented in the following in order for us to be able to apply it in the 
analysis of our empirical case studies in the following chapters. 
   The model distinguishes between three different layers in any given communication system; the 
physical layer, be that lines, cables or radio frequencies, the logical layer, meaning the code or 
software that makes the hardware function and finally, on top of these, the content layer – 
containing the actual data to be transmitted (be that speech or information in general) (Benkler, 
2000: 2). 
   Whether or not it is in the interest of the various owners of each of these layers to control it or 
leave it open is dependent upon the objective at hand; in the section “Control Mechanisms and 
Power relations” we argue why censorship may be inversely related to successful commercial 
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enterprises that from a 'classic' supply and demand perspective should thrive on consciously 
applied information restriction. As mentioned above, these same commercial enterprises may gain 
from having their code and content layers open in order to get innovative feedback from lead users 
(Hippel, 2005). 
   If Benkler's layer model seems abstract, a quick example might be instructive: Suppose a 
basketball fan surfs the Net in order to read an online biography of NBA star Reggie Miller of the 
Indiana Pacers. In this case, the physical layer is the fan's computer, the servers belonging to 
nba.com that host the biography as well the (copper or fiber) lines through which the Net 
connection between these two runs. The physical layer can be defined as tangible, physical 
property, more often than not privately owned. On top of the physical layer runs the logical layer. 
In our example, this would be the code that comprises the biography, the fan's browser and the 
TCP/IP protocols that establish contact between the fan and nba.com. Lastly, the content layer is 
the actual biography; the pictures of Reggie Miller, the fact that he was born in 1965 and scored an 
average of 14.8 points per game in the 2004/05 season. 
   In spite of the fact that the fan in the example is only directly (visually) confronted with the 
content layer, all three layers are paramount when it comes to conveying any form of information.
Benkler also employs the concepts of modularity and granularity (Benkler, 2002: Chapter III, 2) in 
order to describe the dynamics of P2P production. Modularity describes the extent to which a 
project can be split into smaller units, in order for contributors to be able to work independently 
and asynchronously on modules that can then be reassembled into a larger project. The greater the 
modularity of a project the more flexibility and autonomy it offers the contributor. The self-
direction of individual, creative effort is vital for P2P production.
   The time and effort that a participant must invest in producing individual module(s) to be part of 
a project are referred to as granularity (low granularity = minimum input of time and effort is 
large, high granularity = minimum input of time and effort is minuscule). While some contributors 
may see it as most attractive to dedicate a lot of time and effort by taking on a large proportion of a 
given project, for instance by writing a whole article on the P2P based encyclopaedia Wikipedia 
analysed below, to others, likely the many, it may be more manageable to dedicate small amounts 
of time and effort by performing several smaller tasks (for instance minor editorial tasks). Since the 
individual contributors are likely to want to dedicate differing amounts of energy to a project a high 
level of granularity is found to increase the number of people who are likely to participate in a 
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given project. In other words, in order to create the most optimal framework for a P2P project, the 
available granularity level should be relatively high, resulting that the minimum time and effort 
required to contribute is relatively low. Even though all projects should provide a minimum of 
granularity to allow for smooth progress, also, they should support a certain level of heterogeneity, 
meaning a dissimilarity of elements and components, in order to allow contributors of various skills 
and motivation to collaborate. It can be said that the overall project gains from a high level of 
heterogeneity within the contributing group since there is a larger, more diverse, knowledge sphere 
to draw upon.
   Benkler states that in general, P2P production is only limited by the extent to which modularity 
and granularity are implemented in the development process15. The more individual contributors 
are able to work independently and determine what, and when, to contribute; the more efficient P2P 
production becomes.
   We apply Benkler's theories of layers, granularity, modularity and heterogeneity when 
investigating different P2P projects in the subsequent chapters in order to compare similarities and 
differences. The model and it's focus upon critical core qualities of P2P communities opens up for 
the next section which contains an epistemological discussion of the information and knowledge 
production taking place within successful communities.
Knowledge and Information
We focus on the technology mediated production process from information to(wards) knowledge 
within democratic P2P communities. When focusing academically on this process, it becomes 
important to define the concepts of information and knowledge, subtle as the distinction may be for 
most of the daily participants of P2P. We acknowledge the broad philosophical debate concerning 
what actually constitutes as knowledge (and not 'merely' information), different kinds of knowledge 
(e.g. tacit knowledge, a priori knowledge etc.) as well as what we know and how we know it, 
however, we restrain ourselves from engaging in this debate. 
   This section is dedicated to an epistemological clarification of the distinction between what is 
meant by information and knowledge respectively throughout the project, not a metaphysical debate 
concerning “what we can know and how we can know it”, nor an account of the entire 
epistemological debate. Thereafter, in a sub-section, we focus on the relation between scientific 
15 However, he has not done any research himself, but encourages others within the fields of sociology and 
anthropology to do so.
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knowledge and P2P produced knowledge in order to clarify some similarities and differences 
between traditional scientific knowledge production and P2P produced knowledge.
   We emphasize that even though the concepts of knowledge and information are logically 
distinguishable on the abstract level, both within the dynamic context of P2P communities as well 
as in relation to learning etc. the distinction becomes blurred as both are parts of a grander process 
that, generally, seeks to achieve a certain goal, defined as it may be as enlightenment, applicable 
knowledge, knowledge about nature, etc. However, on the abstract level, information is the easier 
of the two to define, as it is the more broadly applicable concept; knowledge transcends and 
includes information.16 Since information can be said to be more tangible and embracing (it 
embraces both knowledge and non-knowledge), we first define this concept:
Definition of information: Information is any kind of message from a sender to one or more 
receivers. Thus information does not have to be accurate if evaluated, for instance, according to 
scientific methods, it merely has to be a collection of (raw) data communicated from a sender to 
one or more receivers. Information can also be conceptualized as sensory input of all kinds. Hence, 
our environment is rife with information.
The arrival at knowledge does not necessarily change the content of information although in most 
cases the content of what was initially conceptualized as information is to a smaller or larger degree 
refined before it is perceived to constitute knowledge. Nevertheless, there is no intrinsic difference 
between knowledge and information, rather it pertains to the status (or truth value) that any given 
piece of information is given, based upon intersubjective peer-review and dialog. 
   We subscribe to a definition of knowledge in which the aim in the process from information 
gathering to knowledge production is not to reach 'the final truth', rather it is the continuous 
configuration of knowledge resources and observations in (at least slightly) new ways. As stated 
above, the definition of knowledge is continuously debated, especially among philosophers. Much 
of the philosophical debate in this field has focused upon how knowledge relates to similar notions 
such as truth, and belief and a lot of this discussion concerns the justification of what may be 
termed as knowledge. In order for there to be knowledge, according to most theories, however, at 
least three criteria must be fulfilled: Information must be justified, true, and believed. What is 
believed may be said to be a subjective matter, however, we advocate an intersubjective approach 
16 See section “Transcend and Include” in this chapter for a further description of this motion.
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as according to Habermas17 in relation to the evaluation of what is true and justified.
   Furthermore, even though we find it to be too formalistic, we generally subscribe to the definition 
of knowledge put down by T. Davenport et al. in 1998, saying that “[knowledge is] information 
combined with experience, context, interpretation, and reflection. It is a high-value form of 
information that is ready to apply to decisions and actions.”18 The value of experience as a broadly 
defined term can be questioned and perhaps narrowed down to terms such as empiricism in order to 
better distinguish between that which is believed (for instance religious belief) and what is known 
(knowledge).
   This definition satisfies the demand that knowledge must in some way be applicable in the sense 
that the subject(s) holding the purported knowledge is able to act upon it. However, defining 
knowledge by its ability to change behavioral patterns and influence choices does not hold up to 
philosophical scrutiny. Within epistemology, a crucial, and defining, trait of knowledge is that it is 
true; a criterion which is entirely absent from the above definition. 
   This definition does not entail the requirement that one can act upon or in other ways apply 
knowledge – one might know, i.e. be justified in believing, that the Earth's Sun accounts for 
99.86% of the solar system's known mass without finding any application for this knowledge – but 
emphasizes on the one hand truth and on the other hand reason, as one must somehow have 
reasoned that the subject in question would be justified in holding a certain belief, a certain piece of 
information. Having correctly guessed for example the Sun's mass does not entail that one has 
knowledge of it. Furthermore, holding a true belief does not count as knowledge when this is based 
on faulty reasoning or a false belief. In some cases, even “true beliefs resulting from good 
reasoning based upon true beliefs are not knowledge” (Klein 1998: §2). 
   An additional property is then needed to enable the transition to knowledge; something has to 
warrant the holding of a true belief. The exact character of this property is still a subject of ongoing 
debate among epistemologists. It is, however, generally conceded that “... a warranted belief is one 
that is not held on the basis of mere cognitive luck” (Klein 1998: §3). 
   The classical epistemological definition of knowledge maintains that it is a justified true belief. 
Knowledge, accordingly, is distinguished from mere true belief by its justification process and truth 
value; it is a justified true belief. However, our stance is that for something to constitute as 
knowledge merely considering whether or not it is a justified true belief is insufficient. One may 
imagine a subject who has good reason to believe a general proposition to hold true, but that his/her 
17 See the section Intersubjectivity in this chapter.
18  http://en.wikipedia.org/wiki/Knowledge (Visited 29th May 2006)
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belief is still not correct for one reason or another. In this respect the notion of intersubjectivity is 
vital in relation to the production process from information to(wards) knowledge. Followingly, it 
may be said that aspects of knowledge exhibit a social character. Sociology of knowledge thus 
examines the way in which society and knowledge interact. Through experience, observation, and 
inference, subjects and social groups (intersubjectively) gain knowledge.
   Hence, knowledge is a more complex form of information (that both transcends and includes it) 
that is intersubjectively justified in being true, based on empirical observations and interpretation as 
well as due to its (possible) applicability. Thus, knowledge must correspond to some phenomenon 
or relationship in nature or society that can somehow be observed, documented or otherwise 
formally proved via, for example, widely accepted (scientific) proof-procedures. However, Kuhn 
drew attention to the fact that these scientific proof-procedures are in themselves constructed and 
thus contingent to the point of time in history in which they came into being. This meant, according 
to Kuhn, that what might be seen as the 'truth' or 'knowledge' under one paradigm may be seen as 
false and naive under another; in other words that a transition from one paradigm to another 
rendered some facts incommensurable. (Kuhn 1962: VII-XIV) Point in matter: Knowledge may be 
said to be dynamic and transitory; it is not a static entity through which we can somehow get to 
know the final truth. However, from a practical point of view, knowledge operates as a way of 
(intersubjectively) structuring observation, information and interpretation in a useful and 
constructive way, but should never be considered to be final and thus static. It may be said that 
knowledge is best developed if one takes advantage of learning from the knowledge of others 
(building on the past) and when intersubjective criticism through dialog and/or peer-review is 
practiced. By building on the past, refining and revising 'old' knowledge and continuous openness 
towards new information and observations that may affect what was previously understood as 
knowledge, the 'true belief' may change, in this way knowledge may evolve continuously. 
Definition of knowledge: We subscribe to a definition of knowledge saying that it is a high-value 
form of information that is ready to apply to decisions and actions when combined with 
empiricism, context, interpretation, and reflection. Furthermore, knowledge should be 
intersubjectively evaluated to be (a) justified true belief. Thus we hold that information, ideas and 
theories need to be tested against reality, and accepted or rejected on the basis of how well they 
correspond to observed facts in order to constitute knowledge. Knowledge should go through this 
process not just once, but continuously and always be open to change (improvements). Hence 
knowledge may be said to be dynamic and transitory, it is not a static entity through which we can 
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somehow get to know the final truth and consequently be able to possess static knowledge. 
The Relation between Scientific Knowledge & P2P Produced Knowledge
One might ask: how is P2P produced knowledge different from academic knowledge? In this 
section we focus on the relation between scientific knowledge and P2P produced knowledge in 
order to clarify some similarities and differences between the system of scientific knowledge 
production and of P2P produced knowledge.
In the process of scientific knowledge production, the scientist often seeks to piece together 
existing information and experience in (at least slightly) novel ways in order to arrive at knowledge 
about certain phenomena within nature, society or about their connection. Reliability is of key 
concern in relation to this process. According to Michael Gibbons et al. 
“Reliability is considered the major epistemic value of science. Without reliability there is no 
science. .. As a result, scientists have developed highly elaborate procedures and methods for 
testing, cross-checking and validating results and theories in order to produce what approximates as 
'good science'... the search for reliable knowledge is embedded within the basic belief system of 
science, both conceptually and in terms of empirical practice; it is an externally imposed 
requirement or constraint. Although mistakes and faults may go unnoticed initially, eventually they 
will be discovered by other scientists in new contexts.” 
                                                                                   (Gibbons et al., 2001: 168-169)
One of the main procedures of reaching “what approximates as 'good science'” is academic peer-
review, which is similar to the aspect of peer-review on, for example, Wikipedia: intersubjective 
peer-review is a fundamental feature in relation to the production process from information 
to(wards) knowledge within democratic P2P communities. If an article submitted by a participant 
to a P2P network is not peer-reviewed, it does not constitute as knowledge, rather as information. 
According to Benkler:
“The system ...is remarkably similar to academic peer review in many respects, except for the 
scope of participation and the egalitarian and democratic structure of the editorial decision.” 
    (Benkler, 2000: 21)
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Thus the procedure of peer-review is of vital importance both in relation to scientific knowledge 
production and P2P produced knowledge. It should be said that even though peer-review is an 
important aspect of any P2P project, different projects differ in the detail of their intersubjective 
verification process. For example, on Wikipedia when an article is submitted, it is automatically 
placed in a publicly viewable space and then the following verification process is based upon 
online discussions open for anyone to see and take part in. The notion of peer-review is based upon 
a similar philosophy within academia and P2P, however, in relation to P2P, the scope of 
participation and the egalitarian and democratic structure of the editorial decision is expanded. In 
relation to academic peer-review credentials play an important role, whereas in relation to P2P 
these are of no importance, rather, it is what is communicated that is of importance, often the 
identity (for instance educational background) of the subjects involved in a project is unknown to 
the rest of the community.
   The content available on Wikipedia is not as such different from knowledge produced in different 
ways, for instance according to academic procedures. In fact, most of the articles on Wikipedia are 
(at least partly) based upon academic resources19 and all articles should be written from a neutral 
point of view.20 Wikipedia may be said to constitute a dynamic resource that connects information 
that already exists in novel ways based upon the collaboration of equipotent peers and dialog. 
According to Gibbons et al:
“When information is plentiful, perhaps too plentiful, competence does not derive from being able 
to generate yet more, but from the insight gained by arranging what already exists in novel ways. 
Increasingly, this means connecting series previously independent data drawn from different 
databanks.” (Gibbons et al., 1994: 64)
Thus the novelty of the production of knowledge within P2P communities does not (necessarily) 
derive from the content of, say, an article on Wikipedia, but from the insight gained by 
intersubjectively agreeing on the arranging of what already exists in novel ways; it is a novel 
application of the method of peer-review, not necessarily novel content. Also, referring back to 
Benkler, “the scope of participation and the egalitarian and democratic structure of the editorial 
19 If these are available online there is a hyperlink to the resource at the end of the article, if not, there is an ordinary 
bibliography at the bottom of the entry.
20 This is further explained in the chapter “Wikipedia”
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decision” may open up for articles on Wikipedia presenting more views on a given matter than a 
centralized encyclopedic counterpart. It may be said that P2P production transcends (due to its 
scope and egalitarian and democratic aspects) and includes academic peer-review procedures. 
 
Transcend and Include
So, to further explain our scientific theoretical foundation, what exactly is meant by stating above 
that P2P production transcends and includes traditional innovation process? The philosopher and 
integral theorist Ken Wilber21 observes that: “...evolution is a process of transcend and include...” 
(Wilber, 2001: 27). Thus, according to Wilber, subsequent phases do not dissolve earlier phases, as 
is claimed by some scientists (see for instance Drori, 2005: 9), but instead transcend and include 
said earlier phases, incorporating them into a deeper and more integrated whole (Wilber, 2001: 28). 
   Hence, P2P transcends and includes dynamics that can be observed within both the firm and the 
market. “Utility infrastructure and thus development are, then, necessary components of technology 
access and technology use; without this infrastructure backbone... there is no future for high tech 
and its connectivity” (Drori, 2005: 21). Thus the firms and the markets that have developed this 
infrastructure and subsequently sold and spread it, are, for instance, a necessary backbone that P2P 
transcends and includes. Furthermore, it is possible for innovative firms to include the new 
potentials of P2P in their creative, development and production processes (Hippel 200522). We 
return to some of the commercial aspects of implementing P2P in the “StumbleUpon” chapter, for 
now we will stay on the topic of the internal dynamics of P2P communities – dynamics that draws 
upon classically celebrated forms of organization such as democracy while extending the very 
same.
The Democratic Aspect of P2P
An important characteristic of P2P dynamics is the strive towards decentralized, democratic 
information exchange and/or knowledge production within communities of equipotent peers. The 
democratic aspect of P2P relies on the equipotent collaboration of peers participating in a given 
project. According to Bauwens: 
21 For a short introduction to Wilber and his integral theory see: http://en.wikipedia.org/wiki/Ken_Wilber March 10th 
2006
22 Koerner (2006) has described how Lego has successfully implemented its lead users in the development of new 
technologies, thus building on P2P dynamics. 
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“Assumed equipotency means that P2P systems start from the premise that 'it doesn't know where 
the needed resource will be located', it assumes that 'everybody' can cooperate, and does not use 
formal rules in advance to determine its participating members. Equipotency, i.e. the capacity to 
cooperate, is verified in the process of cooperation itself. Validation of knowledge, acceptance of 
processes, are determined by the collective. Cooperation must be free, not forced...” 
(Bauwens, 2002: 4) 
Followingly, from the outset, all participating peers hold equal power based on democratic ideals. 
The concept of democratization can be understood differently in different contexts and has been 
subject to many debates among, for instance, academic scholars and political activists. Therefore, 
since it is central aspect of our further analysis, the following section is dedicated to situating our 
understanding of the democratic facets of P2P.    
 
Definition of democracy: When analyzing democratic potentials of P2P, we refer to direct 
democracy. Democracy is, in our use of the term, decentralized, meaning the rule of the common 
people; every person is considered as a holder of the decision-making power. Thus every 
participant within a P2P community holds a part of the decision-making power, however, it is the 
joint decision of the majority of a given community that holds the practicing power. This type of 
democracy is 'deregionalized', in other words, transcends and includes regional boundaries, which 
opens up for democratic cooperation on a global scale. 
   
In the same spirit in relation to P2P, it can be said that democratization is the transition from 
centrally controlled knowledge production to decentralized knowledge production. According to 
Bauwens: 
“P2P is a democratic process of full inclusion based on the idea of equipotency. It believes that 
expertise cannot be located beforehand, and thus general and open participation is the rule. But 
selection immediately sets in as well, since the equipotency is immediately verified by the work on 
the project. Thus there is a selection before the project, and a hierarchy of networks is created, 
where everyone finds his place according to demonstrated potential. Within the project, a hierarchy 
is also immediately created depending on expertise, engagement, and the capacity to generate trust. 
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But in both cases the hierarchies are fluid, not fixed, and always depend on concrete context, the 
precise task at hand.” (Bauwens, 2005: 25) 
In other words, a P2P community is based upon the presumption of the equipotency of the 
participants, that is to say; initially no engaged personnel is subject to
“... prior formal filtering for participation, but rather ... it is the immediate practice of cooperation 
which determines the expertise and level of participation. Communication is not top-down and 
based on strictly defined reporting rules, but feedback is systemic, integrated in the protocol of the 
cooperative system.”23
 
P2P communities can be said to have a hierarchy, but no center. Thus the democratic aspect of P2P 
is not to say that there is ultimately no difference in the 'voice' of different people. For instance, in 
relation to the P2P encyclopedia Wikipedia, analyzed below in the chapter “Wikipedia”, anyone 
can create a new article or edit an already existing one (actually everyone is encouraged to do just 
that), however, those who started the project initially put down some rules of participation (for 
example that all articles should be written from a neutral point of view) and subsequently those 
who are most active in the Wikipedia project can become administrators and thus have more to say 
than have general users and registered users.24 However, the important thing is that within a P2P 
community, everyone with sufficient knowledge in relation to the project can participate on equal 
terms regardless of their location and credentials25. 
   According to sociologist Manuel Castells 
“Social development today is determined by the ability to establish a synergistic interaction 
between technological innovation and human values, leading to a new set of organizations and 
institutions that create positive feedback loops between productivity, flexibility, solidarity, safety, 
23  http://p2pfoundation.net/index.php/Defining_P2P_as_the_relational_dynamic_of_distributed_networks (visited 29th 
May 2006) Also see: “Equipotency” in “Glossary”
24 How to become a Wikipedia administrator: “It's easy. First, you need a user account. Then, make useful edits over a 
period of time. In this way, you prove to the community that you are here in good faith. After some months, you can 
add your name to Wikipedia:Requests for adminship. Voilà! Be sure to read Administrators' reading list, 
Wikipedia:Administrators, deletion policy, protection policy, and blocking policy, and use your new 'powers' with 
caution.” http://en.wikipedia.org/wiki/Wikipedia:Administration_FAQ (Visited 29th May 2006)
25 Here it can be injected that almost all projects requires a full spectrum of knowledge, everything from the most basic 
to the most advanced, to be applied in order to be successful, thus effectually making “sufficient knowledge” a very 
broad range of knowledge
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participation and accountability, in a new model of development...” (Castells, 1999: 1)
We find that the democratic cooperation of peers in P2P communities may very well be one of the 
possible answers to such a new model of development.
   These democratic ideals are both penetrating knowledge production created within voluntary 
community projects such as Wikipedia and within the commercial sphere: 
“According to Tim O'Reilly, the founder and chief executive of O'Reilly Media, the computer book 
publisher, and an evangelist for open source technologies, creativity is no longer about which 
companies have the most visionary executives, but who has the most compelling "architecture of 
participation." That is, which companies make it easy, interesting and rewarding for a wide range 
of contributors to offer ideas, solve problems and improve products?” (Taylor 2006)
Thus, O'Reilly is indicating the necessity of innovative firms to apply a democratic (P2P) approach 
to innovation to be able to include the creative ideas of all employees as well as attract innovations 
from people outside of the firm who are willing to share their knowledge and ideas. Therefore, in 
order for companies to access the largest possible share of the global 'collective mind' (i.e. the 
knowledge as well as creative ideas of people willing to share worldwide) one can theorize that 
they are increasingly forced to subsume more democratic forms, effectually marking the beginning 
of far more employee-friendly firms. 
   According to Castells “...rather than strengthening democracy by fostering the knowledge and 
participation of the citizens, use of the Internet tends to deepen the crisis of political legitimacy by 
providing a platform for the politics of scandal.” (Castells, 2001: 158). From our standpoint, this 
rather negative evaluation is a too simplistic approach to the evaluation of the democratic potentials 
of the Internet. According to Castells then, what the Internet has provided in terms of strengthening 
democratization is primarily a channel of easy distribution of, for instance, information concerning 
the Monica Lewinsky affair (“the politics of scandal”), there is, as of yet, he states, only limited use 
of the Internet as a channel of (potentially) direct communicative action between politicians and 
citizens (Ibid: 157).26 First of all, this renders an implicit understanding of democratic latitude only 
being the representative democracy maintained by the elected governments, thus the Internet may 
only serve as democratic when it opens up to direct feedback loops between citizens and their 
26 Castells does note, however, that this is “...with the possible exception of Scandinavian democracies” (Castells, 
2001: 155)
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government representatives. From our point of view, well implemented, decentralized democracy is 
rather, as stated above, the common people considered as the primary source of political power. It 
follows that when the 'common people' engage in political activity through communities of 
common interest their 'voice' is stronger in the social sphere and the effects may spread wider than 
when they do so individually. 
   Thus, the Internet in general, and P2P in particular, is a platform for the 'common people' to 
exercise their democratic political voice on equal terms from the outset. Castells does, nevertheless, 
seem to acknowledge the fact that people can voice their opinion via the Internet, however, from 
our perspective, he does not fully recognize the freedom and democratic power that is inherent in, 
especially, P2P communities on the Internet. 
“In fact, freedom is never a given. It is a constant struggle; it is the ability to redefine autonomy and 
enact democracy in each social and technological context. The Internet offers extraordinary 
potential for the expression of citizens' rights, and for the communication of human values. 
Certainly, it cannot substitute for social change or political reform. However, by relatively leveling 
the ground of symbolic manipulation, and by broadening the sources of communication, it does 
contribute to democratization. The Internet brings people into contact in a public agora, to voice 
their concerns and share their hopes. This is why people's control of this public agora is perhaps the 
most fundamental political issue raised by the development of the Internet.” 
(Castells 2001: 164-165) 
In relation to this, we want to stress that the P2P aspect of mobile telephone communication has 
begun to directly help bring about “social change or political reform”. As observed by entrepreneur 
and author Howard Rheingold: 
“Texting and electoral politics are the strange bedfellows of the 21st century. The use of SMS for 
political action is only in its infancy, but has already enabled citizens to topple governments and tip 
elections from Manila to Madrid. The electoral power of texting could be an early indicator of 
future social upheaval: whenever people gain the power to organize collective action on new scales, 
in new places, at new tempos, with groups they had not been able to organize before, societies and 
civilizations change. “  (Rheingold 2004) 
This way of using the technology of mobile phones and texting can be said to have effects on 
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decentralized democratization of the power to organize and may be seen as beneficial to 
democracy. However, it should be noted that this technology, “...like any powerful technology that 
amplifies collective action...” may also be used to propagandize and manipulate by authoritarians 
(Ibid). Thus, as is the case with any technology, P2P networking offers many opportunities for 
different uses, democratic or dictatorial as these may be. Still, the code layer dimension of P2P 
communities does, by character, enhance the enablement of decentralized democracy. Hence 
people can use the technologies available to communicate on a scale not previously possible, 
however, social change towards, for instance, further implemented, decentralized democracy, 
occurs only when enough individuals act to change it for instance through active participation in 
P2P communities. Our point of departure is that P2P production, through equal participation among 
peers on global scale, has the potential to facilitate the empowerment of people through democratic 
cooperation.27 Since crucial points about P2P communities' ability to facilitate democratic exchange 
lies in the very technology that lies beneath them the next chapter is dedicated to a discussion of 
main theories of network technology.
Network Technology
In relation to the analysis of P2P dynamics and the technological networks surrounding them as 
well as the society these communities are situated within, digital technology is a prerogative. 
According to Assistant Professor of Communication Darin Barney: “The network society is a 
technological society. In this respect it can be understood as extending – as opposed to departing 
from – one of the fundamental historical trajectories of modern Western societies” (Barney, 2004: 
34). The dynamics of the network society as according to sociologist Manuel Castells are analyzed 
and discussed in the section “Internet-Based Networks”. The present section is dedicated to a brief 
explanation of the main competing theories of technology: instrumentalism, substantivism and 
social constructivism in order to situate our own stance in relation to the definition of technology. 
In relation to theories of technology and society as well as the philosophy of technology, we 
acknowledge the complexity and the widespread scientific debates concerning the character of 
technology and its relation to social practices and formation However, we cover the field somewhat 
briefly in order to situate our definition of technology at the end of this section. In the main, in 
27 It is important to note that this potential empowerment requires the inclusion, within a given P2P community, of the 
specific individual. Within P2P communities there are still excluding dynamics of peers, either because of lack of 
Internet connectivity or technological skills, and those observed to not be able to contribute with valuable resources. 
The including/excluding notion of networks in relation to P2P is discussed further in the chapter entitled “Inclusion 
and Exclusion”
Page 35/156
P2P: Information Exchange & Knowledge Production 
relation to our focus on digital Internet technology, the debate may be paraphrased as follows in the 
words of Barney: “does society make the internet what it is, or does the internet make society what 
it is?” (Barney, 2004: 35). Or we may add: is technology synergistically related to society as a 
whole? The theoretical foundation of this section is mainly based on Barney's account of Network 
Technology as presented in “The Network Society” (2004)
As a starting point, Barney provides the following etymological definition of technology drawing 
on the Greek roots of the word, “... techne refers to the practical arts, those forms of applied 
knowledge that ... typically results in the fabrication of useful things”, “Logos refers to 'the word' or 
speech, and more broadly denotes a reasoned account of a thing, an account that collects particulars 
into a rational, coherent whole” (Barney, 2004: 35-36). Thus the tensions surrounding the debate of 
the social position of technology is present in the very word technology all depending on which 
part of the word is emphasized in the discourse. The three theories (or discourses) of technology 
and society briefly outlined below thus emphasize different semantic and social elements in their 
understanding of the concept and position of technology. These are briefly explained and discussed 
in the following.
Instrumentalism
The instrumentalist discourse is the most persistent and common among theories of technology. 
Instrumentalists hold that technologies of any kind are neutral tools, instruments empty of 
substance whose outcome depend solely on the way they are deliberately used by humans. Thus 
technology is considered as a neutral means to an end. Accordingly, ethical judgment must be 
reserved for human motives and decisions, not the technology itself (Barney, 2004: 36).
   It should be emphasized that the instrumentalist view of technology regards technological 
innovation in general as inherently good and it is thus understood as progress. According to the 
instrumentalist view of pursuing technological progress, even the possibility of unintended harmful 
consequences of technological innovations is not considered problematic, rather as a motivational 
factor for further progress (ibid: 37).
We find that a problem with the instrumentalist view is that it neglects the fact (as we perceive it) 
Page 36/156
P2P: Information Exchange & Knowledge Production 
that since technology is made and used by humans, it cannot but reflect human ends and values (it 
is, for example, counterintuitive to think of weapon technology as neutral with unintended harmful 
consequences). Moreover, some ends are only achievable through a certain technology, for 
example cloning, and it is a question whether moral judgment of those ends can be carried out 
without it reflecting on the technology itself. Thus technologies cannot be said to be neutral 
(Kaplan, 2004: xv and Barney, 2004: 49). According to Barney “...communication theorists have 
understood that the design of communications media often has a greater effect upon social structure 
than the substance of that which is transmitted via those instruments.” (Barney, 2004: 50) Thus, as 
according to Benkler's layer model, the code layer is fundamental in relation to, for instance 
Internet innovation. Legal scholar Lawrence Lessig states that “Architecture... is a kind of law: it 
determines what people can and cannot do (Lessig 1999: 59 in Barney, 2004: 51). Thus, even 
though the code layer of the Internet in the Western societies is somewhat regulated, it is because 
of the openness still present in this technology that P2P is possible at all. 
   In spite of the hegemony of instrumentalist discourse in the modern world, a competing discourse 
(conceptualized as substantivism) has arisen to challenge the idea that technology is inherently 
neutral and its progress unquestionably good. (Barney, 2004: 37)
Substantivism
In contrast to the instrumentalist view of technology as inherently a neutral means, substantivist 
discourse holds that “... technology as such has a substantive essence that implicates it in the 
deepest meaning of human souls, and in the prevailing character of societies where its logic holds 
sway” (Barney, 2004: 38). Thus, according to the substantivists, the relationship between 
technology and society is synergistical. Barney explains the substantivist stance in the following 
way: 
“It is not just that we make things with particular technological instruments; technology in general 
also makes something of us. Consequently, technology admits of (indeed, it demands) moral and 
political judgment... substantivist analyses almost always entail radical, and often bleak, moral 
critiques of technology” (Barney, 2004: 38). 
It should furthermore be stated that what is according to instrumentalist discourse termed 
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technological innovation, according to this theory, for instance, the Internet is understood as 
innovative and discontinuous, whereas substantivist analysis understands, for example, the Internet 
as part of the “continuity of the more fundamental trajectory of technological society” (Ibid.: 39). 
We agree fully with the substantivists in what we have conceptualized as the synergistical 
relationship between technology and society; to understand modern society it is necessary to take 
into account the role technology plays in our lives and vice versa since technology and society are 
mutually embedded. Also we find that technological progress should be viewed as continuous 
rather than discontinuous, however, we still hold on to the concept of innovation in relation to new 
technological inventions: Even though we conform to the understanding of the Internet as 
continuous with what came before it (the computer and telephone line for instance), we still 
perceive it to be an innovative invention that makes possible easier collaboration and 
communication between large numbers of people transcending geographical rootedness.    
Social Constructivism 
Critical theorists of technology have argued that substantivist discourse “with their emphasis on the 
irreducible essence of technology and its disclosure in every technological episode – are overly 
deterministic... As an autonomous force, so this line of criticism goes, technology is understood as 
proceeding under its own logic and momentum, and as a determining out-right and 
comprehensively the character of the practices it mediates” (Ibid.) Followingly substantivism does 
not acknowledge the contingency and heterogeneity of actual technological outcomes, such as the 
Internet (they are not sociological enough in their analysis) and tend to, for instance, hold that the 
Internet is either decentralizing and democratizing or that it inherently undermines democracy 
(denying the heterogeneous ways in which the Internet may be used). In opposition to this, social 
constructivists hold that technological outcomes are constructed in relation the interaction to the 
specific technology and the social relation(s) in which it is situated. According to Andrew 
Feenberg:
“Constructivists argue that many paths lead out from the first forms of a new technology. Some are 
well-trodden while others are quickly deserted... there are always viable technical alternatives that 
might have been developed in place of the successful one. The difference lies not so much in the 
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superior efficiency of the successful designs, as in the variety of local circumstances that 
differentiate otherwise comparable artifacts. Like other institutions, artifacts succeed where they 
find support in their local environment” (Feenberg, 1999: 10 in Barney, 2004: 40)
 
Thus social constructivism urge human agency in relation to the study of technology. (Barney, 
2004: 40) According to Castells, himself a social constructivist: “the Internet is a particularly 
malleable technology, susceptible of being deeply modified by its social practice, and leading to a 
whole range of potential social outcomes – to be discovered by experience, not proclaimed 
beforehand” (Castells, 2001: 5). Hence social constructivists recommend sociological and 
empirical approaches to such studies of technology, rather than theoretical and philosophical.
We agree that technologies, such as the Internet, has many potential uses and outcomes and thus 
sociological and empirical approaches are useful in the investigation hereof (hence we apply these 
approaches in our own analysis of P2P). As it is now it can easily be observed that the Internet is 
actually being used in diverse ways by different users with different skills and interests. At the 
same time we think that the actual technology as well as useful philosophical scrutiny are 
undermined in the constructivist approach to the advantage of empirical, micro-level studies of the 
use of specific uses of, say, the Internet. According to Barney:
Constructivism is instructive, but not perfect. For example, the logical extension of constructivist 
approaches seems to be pursuit of micro-level studies that are so localized, and so resistant to 
abstraction and generalization, that they just might transcend a particular technology's location in a 
particular situation. There just might be, for example, something socially significant about the 
internet that pertains despite the manner in which it is appropriated and socially constructed in a 
particular historical or cultural context. This significance might accrue to contingencies of the 
medium's design, or it might accrue to the substance of the internet as a technology that shares 
something with all technologies.” (Barney, 2004: 42)
As such, we find that the combination of empirical observations, sociological and technological 
analyses and philosophical scrutiny may provide us with a more holistic picture of the socio-
technical relationship. Thus we subscribe to a definition of technology as being synergistically 
related to society as a whole.
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Definition of Network Technology: We subscribe to a definition of technology as being 
synergistically related to society as a whole. Etymologically, technology stems from the Greek 
word techné, which means “... the practical arts, those forms of applied knowledge that ... typically 
results in the fabrication of useful things” and logos, which means “... 'the word' or speech, and 
more broadly denotes a reasoned account of a thing, an account that collects particulars into a 
rational, coherent whole” (Barney, 2004: 35-36). Generally we understand technological innovation 
as progress (bearing in mind that this is strictly in relation to network technology, not technology at 
large). Also we find that technological progress should be viewed as continuous rather than 
discontinuous. Thus, rather plainly, we end up regarding network technology not as something 
essentially artificial, but as a natural part of evolution that is gradually and synergistically 
transfused into society as a whole. Furthermore, we emphasize that network technology enables 
easy collaboration on a grand scale and unbound to physical rootedness. Specifically, network 
technology enhances the human capabilities of knowledge production through structured dialog and 
intersubjective evaluation.
We identify an aspect of emancipation made possible by P2P network technology. The 
democratization P2P opens up for emerges from networks that are centerless, scattered and 
assemble around subjects of interest. Therefore, it can be defiant of existing power structures and 
able to easily assemble and disassemble in tune to the flow of events as well as allocate resources 
without a central entity in charge of making decisions.
   When this technology and principle is applied to knowledge production, it follows that 
knowledge is left open to the voicing of communal concerns as well as high level of abstractions. 
Authority is assigned within these systems in two ways; no one entity can conclusively say that this 
is the 'truth' without the consent of the overall community, which means a challenge as well as a 
supplement to the culture of experts; contributors within P2P communities can be valued for their 
contributions rather than for the formal titles they hold. 
   As stated, technology can provide a structure to this multiplicity of voices that can be found 
online. The advent of global networks provides the potentials of infinitely complex dialogs as well 
as a way for the individual to find his or her own path within them and explore contributions to an 
exhaustive depth – all compressed into a short time frame and independent of spatial context. One 
can speculate that this may entail a new mode of consciousness and being, however within the 
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scope of this project, we shall argue that it does impinge on the way technology is used and the way 
knowledge is perceived and approached: as emancipated from hitherto authoritative structures and 
following a rationality that unites dialog, intersubjectivity and personal (intellectual) gain with the 
aspect of direct instrumental applicability and streamlining of systems. Emancipatory because 
separated and potentially conflicting interests, such as pursuit of personal interests and the 
navigation through systems to establish a (economic) basis in order to able to realize (at least 
partly) such pursuit, can be united under one logic (in Habermas' conceptual framework: a bringing 
together of the life-world with increasingly complex systems ). 
Intersubjectivity
The arrival of network technology as an open-access medium for knowledge storage, exchange and 
production might be seen as undermining the effort to establish some sort of basic stability in a 
subject's relation to reality, because, given the omnipresent and pervading flow of information, the 
status of what constitutes as knowledge is blurred out and established categories are dialectically 
broken down. Access to vast amounts of often contradictory raw information, think the Net, 
diffused into a variety of cultural and societal contexts enables discussion around a lot of previous 
fundamental knowledge about reality and thus the category of fact, as a category detached from 
contexts, seems somehow to be abolished.
   Phenomena which have manifested themselves within the last ten years have drawn these 
arguments into closer proximity of people also outside strictly academic circles28. The extremities of 
the argument seem to be that either intellectual endeavor must consist in penetrating the veil and 
unravel the full character of the structures and dynamics at work underneath, or we must accept an 
unbridgeable gap between man and nature and hence acknowledge that most everything is socially 
constructed and therefore fundamentally arbitrary and contingent.
   Viewed in a historical light, this is a continuation, although accelerated and accelerating, of what 
might be called the infusion of change into epistemology. It happens at a time in history when 
technology is fundamentally altering the approach to and perception of things external to the 
subjective, conscious self – that is, the deep penetration of (digital) technology29 opens up for the 
possibility of a constant flow of information through the subject regardless of the spatial context. 
28 The 1999 Hollywood film “The Matrix” manifested the line of thought, stemming from Plato, concerning the world 
at hand as veil or illusion into the consciousness of popular culture and, conversely, the fact that Wikipedia is often 
used as a readily available source of reference in work which is not strictly academic has caused the discussion 
concerning the character of knowledge to move into pre-university educational circles. 
29 Albeit this is more or less limited to the Western world, at least for the time being. More on this in the chapter 
“Inclusion and Exclusion”.
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With the ubiquitous availability of information on the Net, the relation of the subject to the object is 
transformed, new logics and semiotics are created by the subject through technology; in this process 
new ways of ascribing meaning into perceptions are created. However, these new information 
technology-enhanced perceptions do not necessarily reflect the same scattered patterns which have 
become stable ingredients in extreme constructivist world views – instead they may, increasingly 
so, be able, through dialog, to create shared macro structural congruent patterns of perception which 
allow for intersubjective, collective, acknowledgment of transitory truths.
Habermas 
The German philosopher, social theorist Jürgen Habermas holds that a two-way exchange between 
expert discourse and communal concerns is the mark of a democratic society open to citizen 
participation. He is perhaps best known for his magnum opus “The Theory of Communicative 
Action” (1981) in which he expounds “... metatheoretic reflections on the basic concepts of social 
theory along with observations on the methodology of the social sciences and quasi-empirical 
hypotheses about modernization as a process of societal rationalization.” (Baynes 1998: §2). It is 
vital to note that unlike representatives of the preceding generation in German philosophy such as 
Weber as well as Adorno and Horkheimer, Habermas does not consider rationalization as an 
ultimately negative process. Especially the philosophers Theodor Adorno and Max Horkheimer, in 
their joint work “The Dialectic of Enlightenment” (1945), proclaim categorically that the 
enlightenment project has failed and consequently denounce rationality. Already the first sentence 
of the book is a compressed version of the subject, and result, of the following analysis of the 
incompatible, mutually exclusive directions of the enlightenment: “In the most general sense of 
progressive thought, the Enlightenment has always aimed at liberating men from fear and 
establishing their sovereignty. Yet the fully enlightened earth radiates disaster triumphant.” (Adorno 
and Horkheimer, 1945: 3) 
   Habermas, on the other hand, concedes that the era of modernity and its introduction of 
rationalization into a wide array of societal processes and systems has taken place but refutes the 
conclusions of Adorno and Horkheimer and Weber who maintain that rationalization and 
disenchantment of the world ultimately spell disaster and the loss of all meaning and values and 
thereby trap themselves in a philosophical cul de sac. 
Instrumental Actions and Communicative Actions   
Habermas draws a basic distinction between “... 'consent-oriented' (or communicative) and 'success-
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oriented' (or purposive-rational) actions” (Baynes 1998: §2). Within the purposive-rational class, 
Habermas further divides actions into instrumental actions, interventions in the physical world with 
a certain goal, and strategic actions, which aim to influence other people in order to achieve a goal. 
Instrumental actions can be described as the adherence to a set of technical rules; failure to abide by 
these rules will not produce the intended result and can be said to fail in the face of reality. 
Furthermore, both instrumental and strategic actions can be described using game theory and 
rational choice theory and their success is measurable by their efficiency. 
   In opposition to success-oriented actions, consent-oriented, or communicative, actions cannot be 
subject to objective measurements of success as their relation to the world is of a different kind; 
they constitute an independent and distinct type of social (intersubjective) action (Baynes 1998: §2). 
Communicative actions aim at creating a field of mutual understanding about something in the 
world. This, like all actions, can of course also be subsumed under the class of goal-oriented or 
teleological actions, but mutual understanding takes precedence to all further goals the agent might 
have. Trying to understand something through dialog requires agents to mutually understand their 
own and each other's situation through a process of collaborative interpretation. It is implicitly 
assumed that claims made in a communicative situation can be backed up with arguments. The 
communicative action is therefore anchored in language, which distinguishes it even further from 
instrumental actions (which are anchored in non-lingual media such as money). Through the 
communicative action, subjects can emancipate themselves from instrumental power structures and 
go behind these through a process of dialog and reflection 
   To conceptualize the difference between the intrinsic logic of the two categories of action, 
Habermas distinguishes between the social life-world as opposed to the system. The life-world is a 
mode of rationality and logic for regulation and coordination through shared beliefs and values, 
used to construct identities, negotiate situational definitions and coordinate action and create social 
solidarity. The system is a carrier of instrumental and strategic rationality. Rationalization, 
according to Habermas, must be aimed at the life-world as it is within this sphere that human beings 
can discuss and interpret the premises of existence etc. But as the life-world and the system are two 
necessary sides of society and because human beings navigate within them both, the repercussions 
of rationalization and disenchantment within the life-world initiate a process of complication within 
the system. This, again, reflects back on the life-world because the requirements to function within 
the system can inhibit the pursuit of life-worldly matters, interests and pleasures. The instrumental 
rationality carried by the system can thus become so strong that it threatens to supplant (in fact 
colonize) the logic of the life-world. (Elling 2004: 223)
   Because of their different ontologies, according to Habermas, the system and the life-world are 
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governed by different sets of rules and logics, which define the limits of actions and serve to 
determine which actions are acceptable and which should result in some kind of sanction. As has 
already been mentioned, the system can be likened to adherence to a set of technical rules, 
followingly, failure to know, respect or otherwise adhere to these rules will result in a failed action 
simply because that action is somehow not valid within the system. The life-world, on the other 
hand, is governed by a set of norms. A communicative action that falls outside the boundaries of the 
permissible is likely to be met with (social) sanctions from other people. However, the norms of the 
life-world are, unlike those of the system which are tied into the structure of physical reality, open 
to reflection and can be the object of communicative actions (intersubjective dialog). This means 
that even entrenched norms can be discussed and consequently changed should this be deemed 
desirable by the social group. (Elling 200430: 224)
Habermas in Relation to P2P
Our habermasian focus throughout this project is mainly on the life-world. We find that 
decentralized P2P networks constitute potentials for democratic approaches to the dialogical 
situations of negotiation, interpretation, knowledge creation etc. Traditionally, technology would 
belong to the world of the system as the substance projected into any given piece of technology is 
understood to play along the logic of the instrumental action – a tool designed for a distinct and 
well defined purpose (a means to an end). However, as stated above in the section “Network 
Technology”, we subscribe to a definition of technology as being synergistically related to society 
as a whole. Also, we find that digital network technology incorporates some of the emancipatory 
aspects typically associated with the life-world – that is P2P can be put to use with the clear aim of 
heightening mutual understanding, promoting dialog and creating spaces emancipated from the 
constraints of physical spaces as well as from predominating power relations within which agents 
(or subjects), can negotiate the norms and rules according to the specific project they engage 
themselves in. That is, from the outset, P2P may be said to be emancipated from the cultural and 
social background of each subject being part of the community (indeed the community may very 
well constitute a group with diverse cultural and social backgrounds). Followingly, through 
equipotent, democratic dialog, the participants have to agree upon certain criteria concerning their 
collaboration – democratically creating new social norms, for instance regarding criteria for the way 
in which articles on Wikipedia should be created.31 
30 "... Habermas [frigør] fornuften fra subjektiviteten og knytter den til det intersubjektive, ligesom han i sin 
anvendelse af fornuftens tredeling - det kognitive, det moralske og det æstetiske - hævder, at samtlige disse aspekter 
kan testes for rationalitet..."
31 See the chapter “Wikipedia” for an analysis of the P2P encyclopedia Wikipedia.
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Two interconnected aspects of the life-world can be said to play a vital role in relation to online, 
collaborative knowledge production. The first is intersubjectivity, the other that of the constraint-
free communication, which for Habermas is a theoretical ideal, not a real or empirical position as 
such (McCarthy in Shabani 2003: 49). 
   As stated, the medium of the life-world is language and its means of sanctioning is a set of social 
norms which can be entrenched, but are open to reflection and gradual change. In the 
communicative action, as stated, any claim made should be backed up by arguments, which also 
reflects back on the norms any given community has chosen to adopt. Of course, there is a matter of 
culture and tradition surrounding norms, however, it must also be granted that norms in society are 
continuously changed. What gives norms their power is the symbolism of a given sanction which is 
interpreted in more or less the same way by all members of the community in question. [The power] 
is created in a dialog between the members of the community; it is closely tied into the 
intersubjective (social) sphere. 
   Intersubjectivity is simultaneously empowering the subject and limiting the power of any given 
subject. No single subject holds power to change the content of the intersubjective sphere 
singlehanded, but any subject is free to communicate his or her mind in regards to any particularity 
– provided, of course, that this subject is currently not restricted from the social group by any 
community-invoked sanctions. This means that the subjective is still the principle, but at the same 
time the subject is unable to determine or dictate any social, normative content for the community at 
large. According to Habermas, this means that the bipolarity of the subject-object distinction as a 
foundation for a viable theory of knowledge collapses – it is simply insufficient because it does not 
take the intersubjective dialog into account (however, Habermas does not destroy the subject-object 
philosophy as it retains a status of ontological possibility). (Elling 2004: 21832) 
   Although thoughts, the experience of psychological facts, sense perceptions etc. belong 
exclusively to the individual, the intersubjective makes sense of these through interpretation and 
dialog and this entails a bestowment of value beyond the value they hold in themselves for their 
instrumental applicability to material reality. This sort of conversational interpretation pattern is 
found in many P2P fora dealing with problem solving through a multifaceted approach. Through a 
number of so-called postings participants communicate about and interpret a given problem with 
the aim of solving it and with the aim of producing knowledge and building mutual understanding 
around that particular problem or case and its solution; a communicative action. 
32 “Habermas ophæver en filosofisk metafysik, overskrider bevidsthsfilosofien og gør op med praksisfilosofien” 
(Elling 2004: 218)
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   One such forum is the online, collaborative encyclopedia Wikipedia. Among other things, 
Wikipedia is special because it seeks to produce comprehensible knowledge around a vast array of 
subjects while at the same time offering open access to the discussions behind each individual 
article. Viewed through the interpretative optic of the communicative action, this provides several 
analytically interesting angles on the knowledge produced. Wikipedia is based on the philosophy of 
intersubjective peer evaluation, which is nothing new as it has been an integral part of the Western 
scientific tradition for many years. However, the fact that Wikipedia is freely accessible on the 
Internet, the equipotency of peers being part of the community (which anyone can join) and the 
ubiquitous presence of access points in the Western European and North American countries mean 
that the potential scale of the intersubjective communicative action is unprecedented. Also, the fact 
that as a reader one has access to the discussions concerning the specific article gives an extra 
dimension of transparency in relation to the technology mediated production process from 
information to(wards) knowledge within P2P communities. These are some of the aspects that are 
further explored in the chapter “Wikipedia”. 
   The second habermasian position which is interesting to tie to P2P is that of the theoretical 
constraint-free communication. Real space is permeated with power relations although few pay 
attention to this fact in everyday situations. As an individual, one takes part in a variety of social 
constellations, many of which tie into one's understanding and assertion of one's own identity. 
These can be friendships, student-teacher relationships, romantic relationships, relationships 
between the sexes and genders, being part of a family or other group etc. Because these 
relationships are so ubiquitous, since we play according to the implicit rules of whatever social 
constellation we are in at any given moment (sometimes without making a conscious choice of it), 
and because we rarely think of our social relationships as 'power relations', as this has a somewhat 
sinister and cynical ring to it, these power relations may become 'hidden', unreflected and not 
position of communicative action. 
   Nevertheless, these power relations may restrain our communication because we (are expected to) 
comply with the cultural and social norms that govern any particular group. This reflects back on 
the way we communicate within these social constellations, which introduces an amount of extra 
layers, in the form of over- or undertones, into our communication that often detract from the 
message or argument we try to get across. In Habermas' theoretical ideal, communication is 
emancipated from this and this is what makes it free of constraints. This can be conceptualized as a 
rationalization of the life-world in which autonomous subjects have an increasingly critical and 
reflective relation to traditions, institutions and socialization processes (Outhwaite in Elling 2003: 
136). Reaching consensus leans on the authority of the better argument (Habermas in Elling 2003: 
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136) rather than favoring some trait or other of the sender (such as gender, educational and/or social 
background, authority etc.). Such a rationalization carries the potential of wide-scale emancipation.
   This theoretical position is practically recognizable in the online world. In relation to P2P based 
dialog, it is the message rather than the person and his or her social position that is central, since the 
receiver(s) most often does not know personal things about other subjects partaking in the 
communicative action. One can reveal as much about one's own identity as one prefers, or perhaps 
reveal false information if, say, one suspects that some arguments are better received when coming 
from a man than from a woman or a well-educated person. Total anonymity is also an option. The 
fact that the speaker may communicate from a veiled position forces the community to concentrate 
on the argument itself when evaluating it, rather than on other (disturbing) features which often 
happen to be attached to communication in real space. Communication under these circumstances is 
carried by a sort of 'naked' language. That is language stripped down to(wards) pure 
communication; a string of logical symbols, qualifiers and relation markers which can be evaluated 
on the basis of its content alone. 
   
We find that the introduction of the intersubjective is a useful analytical tool for describing the 
dynamics we perceive to arise within P2P communities. Furthermore, these dynamics, which carry 
with them the emancipatory and meaning-creating aspects of the life-world, are embodied in the 
technology. However, in relation to P2P, and the Internet which it is based upon, democratic ideals, 
equipotency and other emancipatory principles of the life-world can be hard-coded into the system 
at a level, the code layer, that holds much more sway, less symbolic and more concrete power, than 
the intersubjective construction of norms as a mean of regulation. When a given community 
intersubjectively agrees to be governed by a set of norms, laid down by the community itself, these 
norms can be integrated into the code, the software, that runs the virtual agora. This means that 
these (encoded) norms need not be enforced actively by the individual members of the community 
as this is taken care of at a different level in the system. Nevertheless, this does not mean that the 
principles of the system become closed and removed from discussion – they are still open-ended 
(and thus open to change if this is intersubjectively agreed upon within the community). 
    
To round off, we find that Habermas' theoretical framework is well suited to describe many of the 
dynamics taking place within P2P communities, indeed within society as a whole. However, P2P 
also has the potential to expand some aspects of Habermas' philosophy. P2P has, as an open-ended 
system in the process of transfusing with the life-world, has the potential to move communication in 
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relation to information exchange and knowledge production towards a dissemination of democratic 
ideals. This might enable the life-world to reconquer its ground from the system; a reconquest 
which has, perhaps paradoxically, been made possible by technology. However, it is important to 
emphasize that P2P does not in itself and per se diffuse democratic ideals. Therefore, we invoke an 
important qualifier throughout this project: We analyze (and indirectly promote) the democratic 
potential in this technology. In more neutral terms, P2P is a flexible technology which does not 
necessarily promote any given ideals (we are not deterministic in this regard), but it does enable, as 
a possibility, the promotion of political or reformatory ideas outside or around established power 
relation. However, it is outside the scope of this project to analyze the vibrant political potentials of 
P2P. 
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Situating P2P in a Historical Context
Since the subject chosen exists within a knowledge and technology sphere that has largely sprung 
into existence within the last 16 years,33 we have chosen to include this chapter in order to render 
the material accessible to those who are not intimately familiar with the technology. Below one can 
find basic descriptions of the technology that is either directly enabling, or ties into the P2P 
phenomenon. These sections are by no means complete in the sense that they convey the full 
background, or history, of P2P systems. If any such attempt were to be undertaken it would, 
directly or indirectly, mean down prioritizing the contemporary issues and potentials that the 
project seeks to describe. 
   We find that an understanding of the structural layers of networking technology is important for 
two reasons: The first and most general reason is political at its core. If civil society wishes to 
shape its technology in accordance with its ideals, for example democracy, the right to privacy etc., 
a basic understanding of its logic is necessary. The second reason is more specifically tied to the 
project at hand, less idealistic and more pragmatic. Mapping out the structural layers allows us to 
analyze P2P in greater detail; such as pointing at caveats and refine the term P2P into, for example, 
that of social P2P (on the user-side) and P2P in the strict technical sense.
   For the curious reader, we recommend reading “The Future of Ideas” by Lawrence Lessig (2001) 
as this book unfolds a broad array of themes concerning the advent of the digital era.
   Before continuing, a brief explanation of the format of the entries below follows: They are all 
arranged in a chronological fashion, because the relative evolution and increase in complexity of 
the events are of an exponential kind34; the first entry forms the basis of the next and so on. First on 
the list is ARPAnet; though the selection of both the start point and the end point, especially the 
start point, is artificial – the choosing of ARPAnet came about not because it signifies the first time 
individual computer nodes interconnected to form a larger network (ARPAnet was contemporary 
with ALOHAnet and others35), but because it represents the structure that ultimately superseded 
(and to a certain extend encompassed) its peers and became what we today know as the Internet 
33 “In March 1989, Tim Berners-Lee wrote Information Management: A Proposal, which referenced ENQUIRE and 
described a more elaborate information management system. With help from Robert Cailliau, he published a more 
formal proposal for the World Wide Web on November 12, 1990...” http://en.wikipedia.org/wiki/WWW#Origins 
(visited 29th May 2006)
34 “But a serious assessment of the history of technology shows that technological change is exponential. In 
exponential growth, we find that a key measurement such as computational power is multiplied by a constant factor 
for each unit of time (e.g., doubling every year) rather than just being added to incrementally.” (Kurzweil, 2001: 2)  
35 ALOHAnet was basically the wireless edition of ARPAnet, it used packet radio as a medium instead of wires and 
was funded by the same institution as ARPAnet, http://en.wikipedia.org/wiki/ALOHAnet (visited 29th May 2006)
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(Net).
ARPAnet
ARPAnet was initially conceived in 1962 by Joseph Carl Robnett Licklider36 et al., and put into a 
working state by BBN Technologies,37 with funding from the Advanced Research Projects Agency 
Network (ARPA)38 subsidy of the U.S. Department of Defense. From our standpoint, it represents 
an important step on the way towards the current day P2P networks in that it was the first to 
implement “packet switching” which may rudimentarily be described as follows: Instead of 
creating a direct, dedicated, line between two nodes in a network (also known as circuit 
switching)39, packet switching allows for data (be that data in the form of phone conversations or 
computer files) to be broken into a stream of packets. This approach allows for multiple data 
streams to be transmitted simultaneously over the same physical line (be that copper or fiber), of 
course depending on the speed and reliability of the line in question (one of the first 8 transatlantic 
fiber lines laid in the 80s could carry 5000 simultaneous conversations (Davis)) and the density of 
the data streams (one of the most important features of packets is that they allow optimized usage 
of a given line, e.g. a phone conversation may easily consist of 25% silence; those 25% could 
easily carry a fourth of the data stream needed for a second conversation, et cetera.).40 According to 
Lessig: “[S]ilence ... is just wasted bandwidth” (Lessig, 2002: 33). Between the birth of the World 
Wide Web (WWW) and the ARPAnet lies a series of intermediate steps that concerns various 
enabling technologies (such as the X.25 network standard which was developed in Europe and 
allowed efficient commercial use alongside things such as dial-in capacity41). However, the packet 
switching can by all means be considered essential when it comes to explaining how the Net went 
from a clunky “circuit switching” approach and into a neural Net, emulating the implicitly fail-safe 
features found in biological counterparts.42 
36 http://en.wikipedia.org/wiki/J.C.R._Licklider   (visited 30th May 2006)
37 http://www.bbn.com/   
38 ARPA later, in 1972, became what is now known as DARPA (Defense Advanced Research Projects Agency 
Network )
39 http://en.wikipedia.org/wiki/Circuit_switching   (visited 30th May 2006)
40 http://en.wikipedia.org/wiki/Packet_switching   (visited 30th May 2006)
41 http://en.wikipedia.org/wiki/History_of_the_Internet   (visited 30th May 2006) 
42 http://en.wikipedia.org/wiki/ARPANET   (visited 30th May 2006)
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The World Wide Web
“What was first a bit of Enquire code led me to what was something much larger, a vision 
encompassing the decentralised, organic growth of ideas, technology, and society. The vision I have 
for the Web is about anything being potentially connected with anything. It is a vision that provides 
us with new freedom, and allows us to grow faster than we could when we were fettered by the 
hierarchical classification into which we bound ourselves. It leaves the entirety of our previous 
ways of working as just one tool among many.”
                                                                                                                    (Berners-Lee, 2000: 1)
Tim Berners-Lee, a British programmer, often referred to as the inventor of the World Wide Web, 
worked as a contractor for CERN (Organisation Européenne pour la Recherche Nucléaire) in the 
late 80s. A major obstacle in the research environment of the CERN at the time was the large 
amount of data that was to be found in a more or less permanent transit between the various 
researchers and departments that had to process it, as well as difficulties involved with 
'communication' between computers running different and incompatible software programs. 
   The data density within CERN, and experienced problems concerning it (lots of working hours 
and data went lost in process of exchanging and converting both electronic and paper documents 
(Berners-Lee, 2000: chapter 2), was the major incitement for Berners-Lee in developing the 
markup language HTML43 (to allow people to format their data despite not having them on physical 
paper). A ubiquitous protocol on top of which to run this 'hypertext document server system' 
already existed before in the form of TCP/IP44 (an internetwork protocol developed by ARPAnet in 
the late 70s and used to this day as the backbone protocol of most Net traffic). 
   Thus, between 1989 and 1991 the first prototypes of web servers (current day examples include 
Apache45 and Microsoft's Internet Information Server/Services (IIS)46) and web browsers47 were 
developed and put into use, effectively marking the beginning of the WWW. 
   The WWW is often understood as synonymous with the Net (except to those in the know). 
However, there is a subtle difference. The WWW can be characterized as a user-friendly graphical 
43 HyperText Markup Language http://en.wikipedia.org/wiki/Html (visited 30th May 2006)
44 Transmission Control Protocol/Internet Protocol
45 http://www.apache.org/   
46 http://www.microsoft.com/WindowsServer2003/iis/default.mspx   
47 http://en.wikipedia.org/wiki/Tim_Berners-Lee   (visited 30th May 2006)
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layer that facilitates interaction with websites and runs seamlessly on top of the 'hidden' protocol48. 
The WWW is a superstructure that enables the Internet to perform its function, namely the transfer 
of data, employing various high-level functions such as stylish formatting of text and insertion of 
pictures as well as embedded sound, video and more. The high-level multimedia experience often 
associated with surfing the Net would be impossible without the low-level WWW as a basic 
framework. However, this framework would itself be non-functioning without the even more low-
level non-graphical Internet. Hence, the Internet as it was conceived in its infancy in 1962 still 
exists and has not been given up in favor of the WWW, however, users are seldom, if ever, 
confronted with it in its 'naked' form.
   An important reason as to why the WWW, as described below, has been able to sustain massive 
innovation is that the protocol it runs on (the HyperText Transfer Protocol; http49) was conceived to 
be open for innovation to happen; exactly like the older Net standards. As observed by Lessig: 
“Berners-Lee wanted a peer-to-peer Web, and his technology enabled that.”(Lessig, 2002: 134, see 
also Berners-Lee, 2000: chapter 12)
   The WWW, and to an extent the Net as it existed beforehand, has certain characteristics that are 
important to our focus on P2P dynamics, the foremost ranking of these is the client/server 
framework: In opposition to the first nodes in the ARPAnet that were all individually represented 
by their Internet Protocol (IP) address,50 the WWW introduced the idea of main nodes consisting of 
servers that are constantly on and provides for stable points that masses of individual client nodes 
(surfers using web browsers) may connect to.51 This has since proven to be a rather effectual way of 
streamlining, resource and stability wise, the Net and providing the occasional surfer with a, 
mostly, seamless experience when visiting his/hers favorite service (i.e. http://www.foobar.com). 
The price of adjusting and optimizing the resource use of the WWW through the client/server 
technological framework is that it introduces severe limitations when it comes to user-to-user (P2P) 
applications/communication since the only exchange of information between the clients on the 
WWW takes place via centralized nodes that are often free to exercise censorship according to their 
owners' preferences and objectives. The limitations were especially pronounced at the beginning of 
the WWW era where most sites were based upon static code (versus dynamic server scripts that 
may be construed to allow easy access to a high number of clients52), which meant that only 
48 The TCP/IP protocol.
49 http://en.wikipedia.org/wiki/HTTP   (visited 30th May 2006)
50 http://en.wikipedia.org/wiki/Internet_Protocol   (visited 30th May 2006)
51 Through public or private networks  - “a network of networks that sometimes run on the telephone lines”, (Lessig, 
2002: 34)
52 See http://en.wikipedia.org/ for example
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someone (i.e. the owner of a given server) with direct remote/local access to the server in question 
could update the contents of Net site.
   This network also accounts for why ADSL53 has become the most popular form of high-speed 
Net subscription. ADSL, seeing how it is asynchronous, offers download speeds that are often 
many times faster than upload speed. Tilting the balance in favor of downstream makes sense, from 
the Internet Service Provider's (ISP) point of view as well as, presumably (i.e. this is obviously not 
the case when it comes to P2P applications, especially the file sharing kind), the customer's, 
because downstream is encouraged by the parts of the current Net structure which is server 
centered.
P2P: the Reinvention of the Basics on a Grand Scale
The client/server framework was first introduced as a way of optimizing the throughput of the Net 
and was later effectually challenged by a rather benign pressure from a broad assortment of users 
who frequently tried using centralized servers to swap music (in the form of MP3 files) among 
themselves (a modern version of the classic use of the cassette tape as a means of sharing material). 
However; centralized servers were (and to a certain extent still are) in essence not well suited for 
the task of sharing larger files (as they were originally conceived to share HTML documents that 
are considerably lighter when it comes to file size), also, as stated above, because of the favor of 
53 Asynchronous Digital Subscriber Line 
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downstream – decentralization was needed in order to cope with the demands of this newly 
conceived application for the Net (music sharing).
   The demand was met by a host of different, decentralized P2P networks (most media publicized 
among these was the Napster network54) which all provided programs to be run on the computers of 
the individual users that integrated both client and server functions, i.e. in order to successfully 
make use of the system from a client perspective (searching for and downloading a given song) one 
would also have to provide a server function (to be able to also upload song(s) to other users). This 
way the demand on the individual user's server function is negligible while the overall amount of 
data shared is far greater than any one individual server would be able to handle. Contemporary 
data indicate upwards of 9 million individual users of P2P file networks in general (Mennecke, 
2005), however this amount of users is only a tiny subset compared to the legions of users currently 
involved in other forms of P2P, among these forms is the concept of social P2P, which is the focus 
of our project.
Another Face of P2P
Berners-Lee foresaw a specific development within the sort of computer network he helped spawn 
through his involvement in the development, and diffusion throughout society, of the WWW. This 
development is termed the “Semantic Web”. He and a few colleagues describe it the following 
way: “The Semantic Web is not a separate Web but an extension of the current one, in which 
information is given well-defined meaning, better enabling computers and people to work in 
cooperation.” (Berners-Lee, Hendler and Lassila 2001) Since this statement in and by itself sheds 
but little light on the workings of the phenomena, it may, in a slightly more pragmatic statement, be 
summarized as follows: the Semantic Web is basically about dynamic labeling of data – increasing 
the value of information through proper categorization depending on the context within which the 
information needs to be put to use (Berners-Lee, 2000: 169-170).
   In order to further clarify the connection between P2P and the characteristics of the Semantic 
Web, the following explanation is found to be useful: When communities form themselves online 
they do so, much akin to many of their offline counterparts, according to common fields of interest. 
As such it is imperative for especially the founders, but also involved parties in general, to settle 
upon common denominators, or labels if one will, regarding the subject(s) dealt with within a given 
community. Thus, the partly realization of the Semantic Web has in a way been needed in order to 
54 Though Napster was strictly speaking from a technical point of view a hybrid P2P network, not a 'true' P2P network
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allow for more socially based P2P communities (social as versus the mechanical transfer function 
of earlier networks, as for instance Napster), such as StumbleUpon and Wikipedia, to manifest 
themselves online. Most of the characteristics of the earlier P2P networks are retained, albeit, to a 
certain extent in altered formats, in their newer 'social' versions, these characteristics include the 
following features: 
1. Democratic: Every node, or participant, in the network has equal opportunity to influence and 
participate in the process expounded by the network (for instance in the case of Wikipedia). Of 
course there is, under many circumstances, a number of practical limitations to this point; a lot 
of the networks in question are highly specialized and therefore, users with limited knowledge 
within the specific field also play a limited role in the democratic process – much akin to 
democratic offline communities. Nevertheless, online, one has available a much broader variety 
of communities to seek out.55 
2. Decentralized: The value of the network lies in its distributed nodes, or participants, not in a 
centralized manifestation of these. This may seem counterintuitive when one is looking at 
examples such as Wikipedia (http://www.wikipedia.org) since it is open for all to see that the 
website is indeed there even if the constituting creators of its content are not. However, even 
though this observation is fairly acute, it fails to take into consideration the point that the 
fundamental value of Wikipedia, or encyclopedias in general, may only partly be told by its 
snapshot value; the bulk of the value lies by far in the continual availability extension, updating, 
and falsification/refinement of the articles. This process may only take place if the nodes or 
participants in the Wikipedia network are continuously contributing (the community is in a 
healthy state).
3. In movement: This point pertains rather directly to the above point; a P2P network is 
resembling most other forms of social phenomena in that its (life-)function may only be 
undertaken if it is in flux. Thus, in this regard, a P2P system resembles a biological organism in 
that it is most effective as a unit when its constituent parts are active and in good health. In 
tranquillo mors - in fluctu vita56.
55 Please see “Modularity, Granularity and Heterogeneity” in the Chapter “Wikipedia”
56 “In stillness death – in movement life”
Page 55/156
P2P: Information Exchange & Knowledge Production 
4. Information processing: Even though the communities may not be directly involved in 
knowledge production, since they may simply deal with a specific step in the chain of 
information being refined or transformed, they under all circumstances provide one, or several, 
of these refining or transforming 'steps' (this should not be interpreted literally since actual 
networks are more likely to be much more organically structured, through ex- or implicit 
biomimicry, and thus deal with a, not easily delimited, part of a stream of information) of 
information processing that collectively adds up to knowledge production.
With these characteristics in mind this chapter has gradually moved from a focus upon the 
technological situation and platform concerning the contemporary environment of P2P systems at 
large and towards a broader definition that may hold space for a slightly different type of 
phenomenon; the convergence of technological and social P2P dynamics. 
   In the following two chapters we analyze the dynamics of two case studies of what we have 
termed social P2P: Wikipedia and StumbleUpon. This is done in order to incorporate a more 
practically focused analysis of different aspects of P2P, involving the deployment of the theories 
already introduced (in the chapter ”Analytical Tools and Scientific Theory”), as well as information 
gathered through our online interviews. Since StumbleUpon introduces a number of more complex 
variables, we have chosen to start out with an investigation of the inner workings of the online P2P 
encyclopedia Wikipedia in order to situate the general P2P features within a widely known case.
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Wikipedia
The following chapter is dedicated to an analysis of the philosophy and sociotechnical implications 
of a well implemented P2P project in order to situate the phenomenon in a sphere (at least from a 
passive user perspective) well-known to many readers: the free online encyclopaedia Wikipedia.57 
Also, we find that the encyclopaedic P2P production on Wikipedia serves as a good foundation for 
the discussion of “Validity of P2P Produced Knowledge”58 and a comparison to other more 
traditional types of knowledge production. Therefore, the validity of the content of Wikipedia is in 
this chapter compared to the content of the online edition of the other well-known encyclopedia 
Britannica, based on the research conducted by science and medicine magazine Nature.59 
   Enhancing our own analysis, throughout this chapter, the qualitative interviews conducted on the 
use and view of Wikipedia are applied in order to highlight different aspects of the P2P project 
through the 'eyes' of some of its users. This chapter is an analytical empirical example of the 
previously more theoretically focused presentation of P2P. 
Collaboration within the Wikipedia community starts from the premise that everyone can 
participate on equal terms and contribute their individual knowledge and resources to the overall 
project. Then, the verification of said contributions are intersubjectively evaluated and, in cases of 
controversies, discussed online.
   Probably most readers who are familiar with Wikipedia use the resource from time to time when 
building up their internal knowledge sphere, i.e when investigating phenomena previously (at least 
partly) unknown to them. As stated by a passive, unregistered user interviewed in relation to his use 
of Wikipedia: “As a user, I use almost every area of Wikipedia. Most of the time I end up using 
Wikipedia through Google. I input a search query, and often a Wikipedia article relating to the 
subject is at the top.”60 Hence, through Google (the search engine most widely used), many people 
may be introduced to Wikipedia articles even if not directly considering the character of the 
encyclopaedic resource; because many web pages link to Wikipedia articles (hence indirectly 
affirming the quality of the content), these are often found on top of a search query as indicated by 
the interviewee.
   However, many people using the Wikipedia resource may not be aware of the inherent openness 
57 Our analysis if focussed on the English edition. http://en.wikipedia.org/wiki/Main_Page 
58 Please see the section in the chapter “Discussion”
59 http://www.nature.com/index.html
60 Appendix B: Interview (2)
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of Wikipedia characterized by its P2P character. Hence, they may use Wikipedia as was it a 'closed' 
encyclopaedia in the common sense (as a consumer and not as a user according to Benkler's 
classification (Benkler, 2000: 562)), as if the encyclopaedic knowledge was static and centrally 
controlled, which used to be the norm and still is in most encyclopaedic cases, for instance in 
relation to other well-known encyclopaedia such as Britannica and Columbia. It may be useful, 
however, as a consumer to be(come) aware of ones possibilities of contributing to the Wikipedia 
resource. It can be said that Wikipedia makes possible the attainment of decentralization and 
democratization of knowledge production by enabling everyone who wants to, to be users.  
According to Benkler: 
“Technology now makes possible the attainment of decentralization and democratization by 
enabling small groups of constituents and individuals to become users — participants in the 
production of their information environment rather than by lightly regulating concentrated 
commercial mass media to make them better serve individuals conceived as passive consumers.” 
                                                                                                                      (Benkler, 2000: 562)
It is important to note (even though it may be evident by now), that the Wikipedia project differs 
from other collaborative P2P projects such as those, for instance, surrounding open source 
software, in that everyone is invited to participate, the community is highly inclusive and does not 
exclude all those who are, for example, not highly skilled programmers as is the case with most 
open source software projects. We can add to Benkler's analysis that even though the actual 
percentage of the world's population contributing to this project is still small, the contributing 
community is growing; everyone is invited to become users. An interviewee states that she finds 
that the greatest strength of Wikipedia is its inclusive character: “I see it as a great strength that no 
body is excluded from contributing with their knowledge.”61 From the doctrine that the project will 
only gain from having as many people participate as possible, it can be said that Wikipedia enables 
not only a small group, but a large group, everyone, to participate “in the production of their 
information environment” and followingly the decentralized, intersubjective production of 
knowledge. 
61 Appendix B: Interview (1)
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The Ontology and Evolution of Wikipedia
Wikipedia is the first example of the production of a wide variety of content in the form of 
hyperlinked62 encyclopaedic articles against the backdrop of the P2P philosophy. According to one 
interviewee: “The hyperlink structure also makes a project on the Internet many times easier to 
maneuver than an ordinary book”63 (own translation). The hyperlinked character of Wikipedia 
makes it easier to read, say, a technically focused article without being particularly technically 
inclined in advance; most often one can automatically be linked to the explanation of a term when 
stumbling upon an unknown one and then after reading this jump directly back to the original entry 
by the 'click of a mouse'. In this sense, even though hyperlinks may be said to be similar to citations 
in offline books, online an article can have several hyperlinks (as is most often the case with a 
Wikipedia article), while only those who need the extra information layer need to read it, others 
(who either know already or consider general, more superficial knowledge on the subject to be 
adequate) may skip these and only read the content of the article in itself. Generally it can be said 
that hyperlinks are an important part of the foundation of the WWW and is used by other sites to 
link directly to Wikipedia articles and vice versa, as explained above.  
   Berners-Lee furthermore states that: “The Web is more a social creation than a technical one. I 
designed it for a social effect – to help people work together – and not as a technical toy. The 
ultimate goal of the Web is to support and improve our weblike existence in the world” (Berners-
Lee, 2000: 133). In other words, the Web, and P2P technology, are powerful means of social P2P 
that was already intended by the inventor of the World Wide Web. It is, however, through the 
invention of collaborative software systems, such as Wiki,64 that the possibility of creating 
dynamic, participatory content has emerged. 
   Wikipedia is, as already made clear, based on the P2P philosophy. Practically, this means that all 
users can edit all articles (save a few protected pages) while either anonymous or registered (a so-
called Wikipedian). It is the stated goal of Wikipedia for peers to collaborate in making the best 
information source on the Net.65 It follows that if the large majority of the contributing people have 
honest intentions (and the skills to carry them) then the overall Wikipedia resource stands to gain 
from having the largest possible number of contributors.
62 “A hyperlink, or simply a link, is a reference in a hypertext document to another document or other resource. As 
such it is similar to a citation in literature. Combined with a data network and suitable access protocol, a computer 
can be instructed to fetch the resource referenced.” http://en.wikipedia.org/wiki/Hyperlink (visited 30th May 2006)
63 “Hyberlinkstrukturen gør samtidig et internetprojekt mange gange lettere at manøvrere i end i et bogværk.” 
Appendix B: Interview (5)  
64 Derived from the Hawaian word wiki-wiki meaning quickly. A wiki is a “free software collaborative authorship 
tool.” (Benkler, 2002: 18)
65 http://en.wikipedia.org/wiki/Wikipedia:Introduction   (visited 30th  May 2006)
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   If an article on a given subject does not exist yet, a user can feel free to create the article herself – 
provided that she is a registered user66. It should be noted that to create an account to become a 
registered user only requires making a user name and a password and can be done by anyone in a 
few seconds.67 Wikipedia sets out some practical guidelines concerning the style, tone, and content 
of its articles, but it is important to understand that these restrictions are imposed by the community 
of Wikipedians, rather than being embedded at the code layer in the software running Wikipedia 
(see next section for a further analysis of the different layers of Wikipedia) 68.
   The original English edition of Wikipedia went online in January 2001 and in March 2006 it 
consisted of 1.007.928 articles. 
“That number excludes redirects, discussion pages, image description pages, user profile pages, 
templates, help pages, portals, articles without links to other articles, and pages about Wikipedia. 
Including these, we have 3,547,383 pages. Users have made 43,906,730 edits, an average of 12.38 
per page, since July 2002.”69 
These statistics show the rapid evolution of the Wikipedia project: An earlier investigation of 
Wikipedia, in relation to our former project “Open Source Learning”, shows that in November 
2004 Wikipedia 'merely' contained a number of 396,396 articles (Kristensen et al 2004: 32) and 
must from a quantitative standpoint be said to exhibit explosive growth tendencies. 
Modularity, Granularity and Heterogeneity 
The reason why a volunteer project like Wikipedia can expand this rapidly may very well be 
because of its modularity and diverse levels of granularity (as according to Benkler) available for 
contributing users. The modularity of Wikipedia is owing to the extent to which the project can be 
66 This has not always been the case, however it has been deemed necessary in order to better assign responsibility to 
users creating new articles – and more efficiently banning creators of 'bad' content. Wikipedia's involvement in 
'scandals' (see for example Orlowski 2005) have given rise to a debate surrounding the measures Wikipedia take to 
actively ensure quality (see for example Grieselhuber 2006) It is up to the administrators of each edition of 
Wikipedia to consider whether it is best for the overall result to require registration in order to create new articles. 
Currently it is required in relation to the creation of new articles in the English edition.
67 http://en.wikipedia.org/wiki/Wikipedia:Your_first_article   (visited 30th May 2006)
68 For the technically inclined, Wikipedia runs on a PHP wiki engine with an underlying MySQL database, which has 
been written specifically for Wikipedia by Magnus Manske and later rewritten from scratch by  Lee Daniel Crocker. 
The newest version is called WikiMedia and runs on nine dedicated servers located in Florida. WikiMedia: 
http://en.wikipedia.org/wiki/Wikipedia#Software_and_hardware (visited 30th May 2006)
69 http://en.wikipedia.org/wiki/Special:Statistics   (visited 6th March 2006) It should be noted that within roughly three 
months the number has risen to 1,162,511 http://en.wikipedia.org/wiki/Special:Statistics (visited 30th May 2006)
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split into smaller units in order for contributors to be able to work independently and 
asynchronously on modules that they can followingly add to the overall resource. The great 
modularity of the Wikipedia project offers the contributor a high level of flexibility and autonomy 
in regards to the efforts they put into the project. Just to recall, the time and effort that a participant 
must invest in producing individual module(s) to be part of a project are referred to as granularity 
(low granularity = minimum input of time and effort is large, high granularity = minimum input of 
time and effort is minuscule). A high level of granularity means that each individual contributor 
can choose a task of a size they find adequate and thus, more people are likely to be motivated to 
contribute (it can be assumed that the efforts put into the project by one specific contributor differs 
due to available time etc., this point is affirmed by an interviewee70). Our conclusion is that the 
success of Wikipedia is directly related to the high levels of modularity and granularity within the 
project since they both serve to increase the number of people who are likely to participate. The 
aspect of time in relation to P2P participation is discussed in the section “The Time Related Aspect 
of Contributing to P2P Projects” based on our interview material from both Wikipedia and 
StumbleUpon users.
   A quantitative comparison shows that the number of articles on Wikipedia exceeds other well-
known encyclopedia: “The English Wikipedia is larger than Britannica and Encarta combined. It 
has more than 130 million words and is the largest of the Wikipedias.” (Baumgart 2005) This 
indicates that the P2P character attracts a large public and the project can be observed to evolve 
rapidly. It should be noted that besides the English version, Wikipedia is (currently) available in 
229 languages71. Again, we can observe considerable enlargement since 2004; at that time 
Wikipedia was 'only' available in 159 languages. The Wikipedia community expresses the wish to 
include any language for which there are voluntary Wikipedians willing to do the work of building 
up the content layer.72 However, it should be recognized that currently some of the non-English 
editions contain only few articles; again the size of each encyclopedia within the overall Wikipedia 
project depends on the number of contributing people within each linguistic community. For 
example, the Danish version of Wikipedia currently contains 25.000 articles.73 It is likely that these 
rather small figures in relation to the Danish edition is partly due to many contributing Danes being 
involved with the English edition because of perceived benefits based on the fact that more people 
can use and understand the contribution and followingly modify and extend upon an article added. 
For instance, when one of the authors of this project wrote a Wikipedia article it was without 
70 Appendix B: Interview (5)
71 Wikipedia – Languages: http://meta.wikimedia.org/wiki/List_of_Wikipedias (visited 30th May 2006)
72 http://en.wikipedia.org/wiki/Multilingual_coordination   (visited 30th May 2006)
73 http://da.wikipedia.org/wiki/Wikipedia:Presse_inspiration   (visited 30th May 2006)
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further considerations done in English and contributed to the English edition of Wikipedia.74
   It can all in all be said that the Wikipedia project evolves rapidly as more people become aware 
of the creative possibility. As stated above, Wikipedia can be said to provide diverse levels of 
granularity, furthermore, an important aspect is whether or not the project supports a certain level 
of heterogeneity, meaning, just to recall, a dissimilarity of elements and components, in order to 
allow contributors of with varying skills and motivation to collaborate. Overall Wikipedia is a 
perfect example of a how a P2P community can support and benefit from a heterogeneous 
environment. Because of the all-inclusive character of the project, people may contribute anything 
from commas to full fledged articles on anything from school science projects such as 'potato 
cannons'75 to electromagnetic fields76; for the more technically inclined one might even participate 
by extending and developing the open source Wikimedia software that Wikipedia runs upon. From 
a more abstract standpoint one can say that the project gains from a high level of heterogeneity 
within the contributing group since there is a larger, more diverse, knowledge sphere to draw upon. 
One can conclude that the heterogeneous character of Wikipedia is as optimal as possible when 
taking into consideration its textual encyclopaedic focus.
   The English part of the project involved roughly 2000 volunteers in 2002 who were collaborating 
to write the encyclopedia (Benkler, 2002: 18), in March 2006 the number has risen to 1,034,101 
registered user accounts of which 837 belong to administrators.77 It should be noted that these 
figures do not include those participants who contribute only by error correction and the like 
without being registered users. Two interviewees say that most of their contributions to the 
Wikipedia project is related to minor corrections,78 whereas the interviewee who is most actively 
engaged in the project (he says to spend 80-100 hours a month on the project) holds that he focuses 
on writing historical articles, but often spends time surfing the overall resource extending articles or 
correcting mistakes/vandalism and uses a lot of energy on finding illustratory material from public 
domain literature, from the collection on WikiMedia Commons79, as well as other linguistic 
Wikipedia (he is involved in the Danish edition). He also occasionally translates articles from 
especially the Norwegian and Swedish Wikipedia into Danish and posts them on the Danish edition 
of Wikipedia.80
74 See “Internet-Based Networks” for a further explanation of this example.
75 http://en.wikipedia.org/wiki/Potato_cannon   (visited 30th May 2006)
76 http://en.wikipedia.org/wiki/Electromagnetic_field   (visited 30th May 2006)
77 http://en.wikipedia.org/wiki/Special:Statistics   (6th March 2006)
78 Appendix B: Interview (3) and (4)
79 http://commons.wikimedia.org/wiki/Main_Page   
80 Appendix B: Interview (5)
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Layers of Wikipedia
Referring back to Benkler's analytical tools presented in the section “Layers of Communication”, 
the physical layer of Wikipedia is a centralized server81, thus Wikipedia is not technologically P2P, 
rather it is what we have termed social P2P as is the focus of our analysis of P2P production. The 
problem evolving centralization of the physical layer could be if this server somehow crashed and 
the entire project was lost. However, this is not a tremendous problem in the case of Wikipedia, 
since its open P2P character makes it possible (and legal) for anyone to copy the entire content and 
save it offline as a back up. In relation to our focus on how P2P can affect knowledge production in 
a democratic direction, the fact that the physical layer is centralized is not really problematic, since 
it is especially the content layer that is important to our focus. 
   The code layer is the open source software MediaWiki.82 The content layer is, for example, an 
article on Chinese art, a phenomenon within American popular culture, or the philosophy of open 
source (or any other article on Wikipedia); Wikipedia is an example of what Benkler defines as 
commons-based peer production, as described in the “Production” section of the “Introduction” 
chapter. It can be said that the amount of available knowledge on Wikipedia reflects the knowledge 
of the creating community; in other words, the articles of Wikipedia reflect the collective 
knowledge of the contributing community. Thus if no one in the participatory group knows 
anything about a specific subject, it is not in the encyclopedia. License-wise, all content on 
Wikipedia is subject to the GNU Free Documentation License (GFDL) (FSF 2006)83, which is a so-
called 'copyleft' license, meaning that all works derived from text under this license must be 
published under the same license. Moreover, the license permits”... the redistribution, creation of 
derivative works, and commercial use of content [from Wikipedia], provided that its authors are 
attributed and this content remains available under the GFDL..”84  
   It may be said that the intersubjective dynamic content layer within the Wikipedia project 
anticipates the transformation from initial, subjective information gathering on a specific topic into 
knowledge production; the content is modified and extended upon until the overall Wikipedia 
community agrees upon the knowledge contained within the article and in the cases of 
controversies, the content of the article is discussed online until the involved parties have reached 
shared meanings through communicative actions. In this way the knowledge produced on 
81 http://meta.wikimedia.org/wiki/Wikimedia_cache_strategy_evolution_during_2003   (visited 30th May 2006)
82 “MediaWiki is a free software package originally written for Wikipedia but is now run on other projects of the non-
profit Wikimedia Foundation and many other wikis” http://www.mediawiki.org/wiki/MediaWiki (visited 30th May 
2006)
83 For a specification of the Wikipedia licence agreements: http://en.wikipedia.org/wiki/Category:Wikipedia_copyright 
84 http://en.wikipedia.org/wiki/Wikipedia#Free_content   (visited 30th May 2006)
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Wikipedia differs from the knowledge produced in relation to centralized encyclopedia, where 
generally one (perceived) expert is asked to write the content of an article on, say, logic for the 
philosophical part of the encyclopedia. The content of all philosophical entries is then peer-
reviewed by an editor who is perceived to have general knowledge within the field, but may not 
have in-depth knowledge in relation to all philosophical articles collected. Thus the article on logic 
may be written by an academic expert within the field and then followingly be peer-reviewed only 
by someone who knows less about logics than the original author.85 However, the reader can be 
more or less sure that the article was written by an expert within the field which immediately gives 
her some credibility, often through her credentials. On Wikipedia, on the other hand, the same 
article on logics could be initially be written by anyone, which questions the credibility of the 
content. However, because of the large user base must topics quickly fall under the scrutiny of 
many peers with different angles and points of departure in relation to the topic. Thus it is likely, 
given the relatively large user interface, that many people with useful knowledge ('expert 
knowledge') within the field improve and extend upon the initial material (and possibly learn from 
each other through their dialog), but at the same time there is the risk that people with less 
knowledge on the topic would change the content into something worse. However, the discussion 
forums should provide the necessary backbone to keep track of the different opinions of serious 
contributors and a platform for the creation of intersubjective shared meaning. An interviewee 
stresses the fascinating and motivational factor of being involved in a project that grows by the 
number of contributing people and that is strengthened through the mutual critique that he says 
sometimes leads to demanding, emotional discussions, but usually also to consensus.86 
   The open character of Wikipedia's content layer underlines the importance of double checking, 
also because interesting additions are often added, nevertheless, we argue that it is as important to 
double check the content of a closed encyclopedia since, as the above example shows, this is often 
the presentation of only one expert's angle on the topic.   
  
Open Content vs. Closed Content
Wikipedia consists exclusively of the work of volunteers and everyone is invited to participate in 
the creation and expansion process. Both an ad-hoc comparison between Wikipedia and Columbia 
Encyclopedia and a quantitative comparison in numerical achievements between Wikipedia and 
85 Information is drawn from a discussion with our philosophical supervisor, Stig Andur Pedersen, who related an 
experience he had when writing an article on logic for a centrally controlled encyclopedia.
86 Appendix B: Interview (5)
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Encyclopaedia Britannica show that the dynamic P2P character of Wikipedia exhibits the potential 
of a faster evolving information source very well when compared to a static counterpart. Nature 
Magazine has conducted a comparison between the scientific content of 42 science related articles 
in order to analyse and the quality of the content on Wikipedia and Britannica respectively and 
followingly compare the results. The findings were reported in the article “Internet encyclopaedias 
go head to head” by Jim Giles published online 14th of December 2005. This expert-led 
investigation is the first to use of peer-review to compare Wikipedia and Britannica's coverage of 
science. 
“In the study, entries were chosen from the websites of Wikipedia and Encyclopaedia Britannica on 
a broad range of scientific disciplines and sent to a relevant expert for peer review. Each reviewer 
examined the entry on a single subject from the two encyclopaedias; they were not told which 
article came from which encyclopaedia. A total of 42 usable reviews were returned out of 50 sent 
out, and were then examined by Nature's news team.” (Giles 2005)
The results of the comparison facilitated by Nature turned out to indicate that the number of 
mistakes87 on a Wikipedia article was slightly higher when compared to one from Britannica, 
however, the Wikipedia articles were at the same time longer:
“The result was that Wikipedia had about 4 errors per article, while Britannica had about 3. 
However, a pair of endeavoring Wikipedians dug a little deeper and discovered that the Wikipedia 
articles in the sample were, on average, 2.6 times longer than Britannica's - meaning Wikipedia has 
an error rate far less than Britannica's."88
Jimmy Wales, co-founder of Wikipedia, also plans to introduce a 'stable' version of each entry; 
once an article reaches a specific quality threshold it will thus be tagged as stable. Followingly, 
further edits will be made to a separate 'live' version that would replace the stable version when 
intersubjectively deemed by Wikipedians to be a significant improvement. One method for 
determining that threshold, where users rate the article quality, will be trialled during 2006 (Giles 
87 “Only eight serious errors, such as misinterpretations of important concepts, were detected in the pairs of articles 
reviewed, four from each encyclopaedia. But reviewers also found many factual errors, omissions or misleading 
statements: 162 and 123 in Wikipedia and Britannica, respectively.” (Giles 2005)
88 As reported by the online news source Slashdot. http://slashdot.org/science/05/12/15/1352207.shtml?tid=95&tid=14 
(visited 30th May 2006)
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2005).
   However, in the article entitled “Fatally Flawed” published in March 2006, Britannica refutes the 
accuracy of Nature's research of the two encyclopedia, it is stated in the responding article that: 
“Almost everything about the journal’s investigation, from the criteria for identifying inaccuracies 
to the discrepancy between the article text and its headline, was wrong and misleading.” 
(Encyclopædia Britannica, Inc., 2006: 1) Nature followingly responded in “Encyclopaedia 
Britannica and Nature: a response” published 23rd of March 2006 by stating that the comparison 
was entirely accurate and fair89 and finish their responding article off by stating that both 
encyclopedias have made corrections to some of the relevant entries since the initial article was 
published (Encyclopaedia Britannica and Nature: a response 23 March 2006: 2). Thus it seems that 
both encyclopedias to some extent have accepted the defects highlighted through the peer-reviews 
even though there is some debate on the total accuracy of the investigation. 
   We find that as Nature sends the articles to independent experts in order for them to review 
without knowing if the specific article was from Wikipedia or Britannica, the results are valid as an 
indicator of Wikipedia generally having the same accuracy of its content layer as does Britannica. 
This, furthermore, shows, together with the quantitative comparison in numerical achievements 
between Wikipedia and Britannica mentioned above, that Wikipedia has great potential of 
expanding knowledge production in the sense of available encyclopaedic entries. According to Jim 
Gilles, author of the Nature article:
“As well as comparing the two encyclopaedias, Nature surveyed more than 1,000 Nature authors 
and found that although more than 70% had heard of Wikipedia and 17% of those consulted it on a 
weekly basis, less than 10% help to update it. The steady trickle of scientists who have contributed 
to articles describe the experience as rewarding, if occasionally frustrating.... Greater involvement 
by scientists would lead to a "multiplier effect", says Wales. Most entries are edited by enthusiasts, 
and the addition of a researcher can boost article quality hugely. "Experts can help write specifics 
in a nuanced way," he says.” (Giles 2005)
89 “Britannica’s general objections to this article were first made to us in private some months ago, at which point we 
willingly sent them every comment by a reviewer that served as the basis for our assessing something as an 
inaccuracy. While we were quite willing to discuss the issues, the company failed to provide specific details of its 
complaints when we asked for them in order to be able to assess its allegations. We did not receive any further 
correspondence until the publication of its open letter on 22 March 2006. It is regrettable that Britannica chose to 
make its objections public without first informing us of them and giving us a chance to respond. The company 
claims that our article gave a misleading impression of Encyclopaedia Britannica’s accuracy. Specifically, the 
company objects to our headline, which says that Wikipedia “comes close” to Encyclopaedia Britannica in its 
coverage of scientific topics. We feel this was a reasonable characterization, and the full figures featured 
prominently in the text of the article.” (Nature 2006: 1)
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Thus Wikipedians urge experts to contribute to the project in order to help raise the quality of the 
content layer. It must be said, still, that approximately ten per cent of the interviewees of just one 
work place contributing to the project is a rather high number, which cannot be expected in the 
average work place (not even of those with a technological foundation). But of course, the more 
people who contribute, the better for the overall project. As stated by Castells: 
“The more nodes there are in the network, the greater the benefits of the network to each individual... A 
product of superior quality... is generated by the collective effort of a network, an effort in which each 
participant finds a reward from the freely contributed efforts of others” (Castells, 2001: 100-101)    
Wikipedia also exhibits a great deal of self-criticism around its P2P policy and followingly its level 
of transparency is higher than, for instance, that of encyclopedia.com, the online version of 
Columbia. An ad-hoc search request for "Columbia Encyclopedia", on encyclopedia.com, yields 
many results on Columbia and encyclopedia respectively, but no self-referential article.  
   Because Wikipedia is open content, any user could potentially edit any given article to push his 
or her own opinion on the matter. Conversely, the feature that allows anyone to push one-sided 
agendas works as a two-way mechanism that, combined with the fact that Wikipedians contributing 
to the English version cover a broad array of nationalities and ideologies, ensures that in practice it 
is exceedingly hard to push one-sided agendas; an attempt will simply be edited by some of the 
many participating users. There is, moreover, a formulated policy of Neutral Point of View 
(NPOV)90 from which articles should written, however, Wikipedia concedes that there is no single 
objective way in which an article can be written. Rather, it is a matter of encompassing all views on 
the matter, formulated in a neutral way both supporters and opponents can agree upon. One 
interviewee heavily engaged in the Wikipedia project states in relation to the openness of 
Wikipedia that: 
“I see the Internet as one big, universal library, and Wikipedia as one of the best tools to give it a 
little structure. At the same time the openness is a guarantee of versatility (although in some cases 
it also gives plenty of room for pushing own agenda.) Wikipedia is through its principles of 
neutrality also one of the best implemented examples of globalization in practice – bypassing states 
and multinational corporations”91 (own translation).
90 http://en.wikipedia.org/wiki/WP:NPOV   (visited 30th May 2006)
91 “Jeg ser internettet som et stort universelt bibliotek, og wikipediaen som et af de bedste redskaber til gi' det lidt 
struktur. Samtidig er åbenheden en garanti for alsidighed, (omend den også i nogle tilfælde giver vel meget plads til 
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The philosophy is that, ideally, every article is checked over by a large number of people of various 
nationalities and convictions, who are willing to contribute a certain amount of time to editing, thus 
everything is continuously re-evaluated, potentially falsified, and controversial statements are 
either deleted, rewritten or juxtaposed with opposing statements. This philosophy is reflected in the 
Wikipedian maxim: out of mediocrity, excellence. 
Vandalism and Feedback 
Given the openness of the P2P system, Wikipedia leaves itself open to attacks of vandalism, which 
can potentially be carried out with the greatest of ease in relation to most articles on Wikipedia. 
However, if a page is fully protected, only administrators can edit the content.92 If it is semi-
protected, only a registered user can do so.93 Nevertheless, it is directly stated on Wikipedia that 
protection of pages is only applied in cases of serious vandalism: “Semi-protection is only to be 
applied as a response to serious vandalism and not as a pre-emptive measure against the threat or 
probability of vandalism, such as when certain pages suddenly become high profile due to current 
events.” (Middleton 2005)94 In other words, semi-protection is only considered by administrators of 
Wikipedia if it is observed (by the administrators themselves or if users have requested for 
protection of said page95) to be the only option left available to solve a possible problem of 
vandalism of the page.96
   As a look at the page history97 of a given article treating a controversial subject, for example 
Nazism, may reveal that in relation to certain topics vandalism attacks are not an infrequent 
occurrence and they can vary from subtle but significant changes, to adding blatantly disrespectful 
at ride personlige kæpheste) .  Wikipediaen er via sine neutralitetsprincipper også et af de mest gennemførte 
eksempler på globalisering i praksis - uden om stater  og multinatíonale selskaber” Appendix B: Interviews (5)
92 Full protection is currently only used to protect license pages and the structure of Wikipedia itself, see: 
http://en.wikipedia.org/wiki/Wikipedia:List_of_indefinitely_protected_pages (visited 30th May 2006)
93 http://en.wikipedia.org/w/index.php?action=edit&preload=&editintro=&title=&create=Create+page   (visited 30th 
May 2006)
94 “Administrators are Wikipedians who have access to technical features that help with maintenance ("SysOp rights"). 
Wikipedia practice is to grant this access to anyone who has been an active and regular Wikipedia contributor for a 
while, is familiar with and respects Wikipedia policy, and is generally a known and trusted member of the 
community.” http://en.wikipedia.org/wiki/Wikipedia:Administrators (visited 30th May 2006)
95 For example, the article about the 2006 'cartoon controversy' concerning drawings of the Muslim prophet 
Muhammad was locked. The controversial and contemporary subject meant that the page was subject to a high 
number of edits, which were not all in line with Wikipedia's NPOV policy.
96 http://en.wikipedia.org/wiki/Wikipedia:Semi-protection_policy   (visited 30th May 2006)
97 “...the page history ... consists of the old versions of the wikitext, as well as a record of the date and time (in UTC) 
of every edit, the username or IP address of the user who wrote it and their edit summary.” 
http://meta.wikimedia.org/wiki/Help:Page_history (visited 30th May 2006)
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text or even deleting whole articles. However, due to a staff of dedicated moderators, Wikipedians 
and alert users in general, and the ease with which articles can be re-edited or reverted to the last 
'good' version, vandalism attacks are reversed rather quickly. Indeed, a research team from IBM 
found that "...vandalism is usually repaired extremely quickly--so quickly that most users will 
never see its effects." (IBM 2003). The fact that most users are not often confronted with 
vandalised articles on Wikipedia is by and large confirmed through our interviews. When asked 
about the strengths and weaknesses of Wikipedia only one out of five points towards vandalism as 
a problematic feature. He states that: “I see Wikipedia as a very useful resource of knowledge - I 
see vandalism and the uncertainty of the validity of the knowledge as the weaknesses of 
Wikipedia.”98 
   Although it is generally conceded that Wikipedia has obtained quite an achievement in its 
relatively short life-span, some seemingly harsh critique of it has been posed as well (although it 
might be worth noticing that it comes mainly from within the circles of 'old encyclopedias'99). The 
critique, the essence of which can be found directly on Wikipedia100, turns Wikipedia's ever-
evolving dimension against it, saying that its open character makes Wikipedia unauthoritative and 
unreliable. Moreover, there is the problem of the systemic bias. Because Wikipedia is based on 
volunteer, non-profit work, articles are, one must assume, created out of interest in a given subject 
and the user group of Wikipedia might not constitute a representative section of the world's 
population (a point which could rightly be directed towards any encyclopedia article in any 
encyclopedia). This is reflected in the fact that one can find lengthy articles on many technological 
issues, which, by all quantitative parameters anyway, upstage articles on, for example, different 
aspects of the Renaissance (be that historical, cultural or in relation to arts). Clearly, the problem of 
systemic bias is endemic to the contributing Wikipedia group. The contributing Wikipedia 
community is about 80% male and only 20% female (Baumgart 2005). However, as more and more 
women become technically inclined, this 'unbalance' may gradually be evened out. The digital 
divide between the genders is further discussed in the section “Education and Gender Divide”.
   If Wikipedia succeeds in attracting a greater, more diverse, number of contributors the mass of 
feedback is likely to increase as well and thus Wikipedia's content will come to reflect a user group 
that covers a broader array of fields of interests and knowledge. It is the basic snowball effect that 
is at play, both in relation to Wikipedia and P2P in general; that a greater number of active 
98 Appendix B: Interview (2)
99 Ted Pappas and Dale Hoiberg, executive editor and editor-in-chief respectively, of Encyclopaedia Britannica, 
criticize Wikipedia in an article in the Guardian Unlimited Online entitled "Who knows?" Guardian Unlimited – 
'Who Knows?': http://www.guardian.co.uk/online/news/0,12597,1335892,00.html (visited 30th May 2006)
100 http://en.wikipedia.org/wiki/Criticism_of_Wikipedia   (visited 30th May 2006)
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contributors means more information available online, more users will create more feedback, which 
will create a better product, which will then win even more users that will give even more feedback 
etc. At the core of this principle stand the fusion of technology and knowledge production, of the 
code and content layers, and the rapid feedback cycles and possibilities of interaction made 
possible by open content and constant connectivity. 
The possibilities for knowledge creation and sharing that arise from the wired society, governed by 
the P2P philosophy, are in our view hitherto unprecedented. Examples like Wikipedia and 
StumbleUpon indicate the power that lies hidden in combining models of distributed, decentralized, 
production with knowledge production and creativity on the backbone of technology that nourishes 
participation and innovation. In order to further investigate the philosophical and sociotechnical 
implications of P2P, we now turn to an in depth investigation of the P2P community StumbleUpon.
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StumbleUpon
An analysis of the P2P community StumbleUpon is included because it is one of the first when it 
comes to widely accessible multidimensional community building Net tools and it has a clear cut 
emphasis on the sharing and exchange of online information. Unlike Wikipedia, the StumbleUpon 
community has no stated goal of creating an online knowledge sphere. Therefore, StumbleUpon is 
more open than Wikipedia in the sense that it takes a no-holds-barred approach to what sort of 
content users create and share. Essentially, StumbleUpon is about fulfilling the personal interests of 
its users, whatever they might be, which also means that participation in the community does not 
necessarily entail a belief in the value of sharing or the democratizing abilities of the Net, but might 
also be undertaken for purely egocentrical reasons. StumbleUpon gradually integrates with the 
user's everyday surfing experience and easy information exchange (between so-called 'mutual 
friends') can become a fundamental part of participation in the community. Another aspect is easy 
personal blogging (accessible for anyone on the Net101) of own material including short and/or 
thorough reviews if one is interested in keeping a 'track record' for subjective and/or intersubjective 
reasons. Users can thus check each other's blogs, if interested, as well as being able to comment on 
the reviews of other users'. 
   Based on our analysis we venture that this 'click-and-go' approach provides nourishment and 
strength to the conditions on which an intersubjective conversation can take place, which can alter 
the way we approach online information. Finally, under the habermasian optic, it becomes clear 
that (technologies like) StumbleUpon has the potential to reconcile conflicts between the system 
and the life-world as it contains room for both logics to work without colliding with each other as 
well as approximate the ideal of constraint free communication. This enables a high level of 
intersubjective reflection which may be applied by participants in their offline sphere – that is, 
outside the P2P system.
   In relation to the overall structure of the project, the chapter at hand is an analysis of a different 
kind of P2P community than that of Wikipedia. The purpose of the StumbleUpon project is multi-
direction in opposition to the unified goal of producing encyclopedic articles that drives Wikipedia. 
On the basis of the analysis of Wikipedia and StumbleUpon, we argue, overall, that P2P provides a 
flexible, constructive structural framework. Furthermore, we find that social P2P to have some 
emancipatory potentials. 
101 If one is interested in seeing examples of Stumble blogs, we recommend taking a look at the authors' blogs: 
http://kaarup.stumbleupon.com/, http://8ight.stumbleupon.com/, http://vocab.stumbleupon.com/ 
Page 71/156
P2P: Information Exchange & Knowledge Production 
   Returning to the chapter at hand, the reader may find this to be rather descriptive at some points. 
This is due to us having assessed that StumbleUpon, what it is and what it does, might seem opaque 
to readers not already familiar with it, which might disturb the focus of our analysis and discussions 
of its meaning and potentials. 
In some aspects, StumbleUpon (also referred to using the shorthand Stumble) contains almost all 
the same basic features as Wikipedia while deviating significantly in others. To begin with the 
former; just like Wikipedia the basic structure of Stumble is based upon the assumed equipotency 
of its users; all users are equal to enter and participate in the community (the Stumble structure 
necessitates that a login and password is created and also that a piece of software be downloaded to 
run the code layer to be able to participate actively). Also, despite relying on its decentralized 
community to supply, update and criticize, Stumble has, on the physical layer, a centralized server 
through which users may access the larger community (in Stumble this server is, in opposition to 
Wikipedia where one is always visibly browsing their main server, not directly visible for the user 
– the main server is accessed through a toolbar that integrates into the individual user's browser102). 
Lastly, Stumble, like Wikipedia, deals with information in transition, whereas Stumble mainly 
facilitates information exchange, Wikipedia, as stated above, the full transition from information to 
knowledge. This however, is also where the similarities end. 
   Relatively briefly put, the P2P community StumbleUpon consists of a large amount of users with 
diverse interests and is driven by a browser integrated toolbar which the user downloads when 
he/she joins the community. It can briefly be described as a social bookmarking and information 
exchange tool with a search engine and meta categorization. From a user perspective the P2P 
community can provide everything from one of these features, to all of them and more, thus it is 
hard to quantify the reach and functions of the community without going into more detail. 
However, the community and the features thereof, are presented and analysed as the second case 
study of our empirical investigation and so an account of what is possible from a user perspective 
gradually surfaces throughout this chapter. As a supplement to the material below we strongly 
advice the reader to set up an account at http://www.stumbleupon.com since a first hand experience 
of the system may never be rivalled (though hopefully enriched) by a second hand description. 
102 Be that Internet Explorer or Firefox, the latter is available for all major computing platforms (Unix, Linux, OSX, 
Windows and more)
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Enabling Easier Information Exchange
As stated in the introduction to this chapter, instead of aiming directly towards the production of 
encyclopedic knowledge (as is the case with Wikipedia) the StumbleUpon community is much 
broader in its scope; it allows the individual user to review and rate any given web page103 
according to his/her personal preference while at the same time providing the user with the 
possibility to read and discuss reviews made by other users.104 This form of 'universal' review 
capacity is of course much different from having individual forums or message-boards on the 
individual Net sites that one may wish to visit. The difference lies first and foremost in the ease of 
use; (x) normally, quite a long time is spend on having to become accustomed, and possibly 
registered through an email account, to a given website before one may actually go about 
adding/getting information. Ease of use is also seriously impaired for the individual user when 
taking into consideration (y) that the information put down on a given website is almost always 
exclusive to that specific site (i.e. there is almost never interlinking of forums or message-boards 
between different sites, even in spite of them covering the same topic(s)), efficiently forcing the 
user to keep a large amount of logins/passwords to numerous differing sites (or alternatively, 
simply just sticking to one site/resource). Except perhaps in the case of the extreme enthusiast, x 
and y efficiently delimits the individual's possibility to research a given subject, furthermore, when 
it comes to multidisciplinary research on the Net at large even the enthusiast will be severely 
limited by the sheer amount of time it takes to assimilate to new types of logins, forums, etc. 
   Moreover, the use of StumbleUpon can be seamlessly integrated into the surfing experience and 
allows for a flexible level of participation, which might initially heighten the incentive to 
participate as the modularity of the task one is to undertake in order to participate in the community 
can be minute. Moreover, unlike Wikipedia, the content one creates within the StumbleUpon 
community is not subject to editing by the rest of the community, though it can be subject to 
commentaries.
   The formerly mentioned 'universal' review capacity of StumbleUpon (i.e. the capacity for 
Stumble users to review any given Net site and, perhaps more importantly, gauge the overall 
popularity of given site through looking at the amount, and types, of other users who reviewed or 
rated it) to a certain extent alleviates the pains of the picture painted above, something which is also 
visible when reviewing much of the feedback from our survey questions: Stumble user nutmeg 
notes that StumbleUpon “motivate[s] me to keep track of developments in my old research areas 
103 This does of course not include password protected, or otherwise restricted, areas of the web
104 The following features are used in this process: “Reviews of this Page”, ”Share this Page!”, “No more like this” and 
“Groups”
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(and associated areas)”105, while another user, advaita25, notes that Stumble is “tuned to one's 
interests” as opposed to “aimless browsing”106. While the Stumble community is useful as a broad 
scale research tool there are, however, obvious drawbacks to it as well; for example StumbleUpon 
does not contain any adequately organised features for commenting upon postings and neither does 
it have satisfactory capacity when it comes to retrieving data by generalized queries (i.e. by date, 
author, meta tags, etc.)107. While the first feature is generally better implemented by blogs 
(weblogs)108 the second is generally wanting from most online publishing tools.
Since the potential reach of StumbleUpon itself is universalistic it must be mentioned that unlike 
Wikipedia which is registered as a not-for-profit organization109 and aspires towards universality, 
with a number of online and offline mirrors,110 StumbleUpon is a privately owned, for-profit, non-
transparent, operation with no mirrors. This of course raises certain issues regarding 
StumbleUpon's long term viability as a widely adoptable tool since it's status as a privately owned 
company could mean that a takeover (or financial troubles etc.) would be the end of its availability 
– this issue is especially prominent because unlike, say MS Windows, which would still be 
perfectly viable as an operating system, being locally installed on the computer of each user, for a 
number of years after the hypothetical demise of the Microsoft corporation, StumbleUpon's online 
nature would mean instantaneous unavailability. 
   Benkler's layer model highlights the exact difference between the modes of ownership that 
StumbleUpon and Wikipedia are under respectively. First of all, the physical layer between the 
individual user and either of the two projects (i.e. lines, cables, etc., indeed between the user and – 
any – Net site) are exclusively privately owned; however, since the success of the Internet at large 
has been primarily based on the multi-purpose and interoperability functionality of the network one 
may for the moment conclude that private ownership of the physical cables of the Net does not 
pose any threat regarding the availability and future functionality of either of the two projects. 
However, the logical layer (in this case the code) which runs the projects differ fundamentally: 
Wikipedia is based upon the MediaWiki software which is under a GPL111 Open Source license that 
basically secures the future availability of the system running Wikipedia; even imagining that 
105 Appendix C: Interview (3)
106 Appendix C: Interview (6)
107 A fact brought to our attention by an anonymous user, see Appendix C: Interview (9)
108 http://en.wikipedia.org/wiki/Blogs   (visited 30th May 2006)
109 http://wikimediafoundation.org/wiki/Deductibility_of_donations   (visited 30th May 2006)
110 A “mirror” simply indicates a copy of the content, either available for download or for online browsing, please see 
the following links for mirrors of Wikipedia: http://openfacts.berlios.de/index-
en.phtml?title=Copies_of_Wikipedia_content and http://download.wikimedia.org/
111 http://www.gnu.org/copyleft/gpl.html   
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http://www.wikipedia.org should face an early demise. The code running StumbleUpon is on the 
other hand under traditional, restrictive, copyright112 which in effect means that should 
http://www.stumbleupon.com be shut down, no one would have access to the code unless the 
license was changed (towards something less restrictive such as the aforementioned GPL license or 
perhaps a Creative Commons113 type license) by the owners or in case someone decided to buy it (a 
costly and often not worthwhile endeavor due to the rapid development speed of dynamic web 
applications (i.e. the community is in general worth a lot more than the logical layer, i.e. the 
software, that runs it)). When it comes to the content layer the picture is slightly more nuanced. 
Wikipedia again champions the openness via its inclusive use of the GPL license (the GPL is viral 
in nature, meaning that all content contributed to a GPL'ed project will automatically go under the 
same license), whereas StumbleUpon adopts a more lenient view upon the individual material 
contributed by each user by letting the material published by users fall under copyright of the users 
themselves (this happens automatically when no copyright is stated on the Stumble blogs of the 
users; users could potentially choose another license by explicitly including a different license on 
their Stumble blogs).
A Juncture
Our further analysis shows that StumbleUpon clearly represents a contemporary 'best of its breed' 
application when it comes to social networking and auto-organization of sub-communities, 
however, the application of Benkler's layer model clearly highlights a number of deficits 
concerning the stability of StumbleUpon concerning long term data storage. 
   These deficits means that we cannot fully advocate the specific implementation which 
StumbleUpon represents, rather we can advocate the use of the type of software technology which 
its implementation represents. Followingly, StumbleUpon is interesting from a research standpoint 
since it is a 'first of its kind' and therefore serves to highlight a number of powerful capacities that 
may find use within a wide array of fields, professional and otherwise, in the near future. The case 
as such has therefore been expanded upon further in the sections below with this situation in mind. 
As to the championing of a 'type of software technology' this is much closer to a manifest, usable, 
tool than would be the case if we were dealing with more a physical good since the production 
pipeline, from thought to usable product, is conceivably much shorter when it comes to the 
development of dynamic web applications (many complex products have been developed single 
112 http://www.stumbleupon.com/terms.html   (visited 30th May 2006)
113 Please see our definition of Open Source in the Glossary alongside with http://www.creativecommons.org for 
further elaboration. 
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handedly in less than a year)114. What we mean by this is that depending on the application that one 
may have for a tool like StumbleUpon, an alternative (open) implementation may be realizable 
within a tolerable time frame. 
   Lastly, from a personal, or private perspective, StumbleUpon in and by itself is perfectly usable – 
the fears that are highlighted by the layer analysis pertain mostly to large scale employment over an 
extended time frame, in day to day use StumbleUpon is fully adequate to sustain a range of novel 
collaborative forms of sharing data (as is also highlighted below).
Centerless Community Creation
The software architecture which drives StumbleUpon is proactive in comparison to Wikipedia: It 
allows users to classify themselves according to approximately 740115 different categories of 
interests (e.g. “Hinduism”,”Network Security”, “Neuroscience”, “Entrepreneurship”, “P2P” and so 
forth). Once a user has chosen her preferred categories it means that every time she uses the free 
“Stumble” function, a page tagged by another Stumbler within these categories is loaded, 
(depending on choice, the subject of the loaded page may be related to either a random, or a 
specified, category from within her preferred interests) which is deemed by the Stumble network to 
be within one of the users interests – this is all possible due to the hybrid (as in part man, part 
machine) meta tagging engine.
Meta Tagging and Folksonomies
Definition of Meta Tagging: To paraphrase Tim Berners-Lee (Berners-Lee, 2000: 258) meta data 
is, simply put, data about data. Meaning that meta tagging amounts to the same process which is 
normally associated with putting a sticker, reflecting the content, on a box that needs labelling for 
easier retrieval of papers or otherwise. On the Net, meta tagging has a more elaborate function; 
instead of just relying on a limited amount of labels on each piece of data (that is, on each web site 
in connection to Stumble) StumbleUpon (and similar tools) allows each individual user to tag data 
according to his/her interest which means that after a given amount of time “tag clouds” form 
around different types of data which has been categorized in a similar fashion by a huge amount of 
114 An example of this rapid type development may be drawn from the example of the TurboGears 
(http://www.turbogears.org/) development framework – the framework was released in late 2005 and has already 
been used in a number of highly successful, and rather complex, web sites (please see http://diggdot.us/ and 
http://www.byteofpython.info/ for example)
115 Since the categories are continually expanding in numbers, this is an estimate based on the interface as it was on 
March 13th 2006
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users – leading to a form of taxonomy which has been dubbed “folksonomy” in late 2003.116
Reflecting further on the subject of meta tagging, the term folksonomy implicitly puts semantic 
emphasis on the genesis of the logic of meta tagging; a logic which, when it thrives, is emancipated 
from mechanistic and machine rationality. However, folksonomy cannot be negatively defined as 
the opposite of a presumed rigidity in the pattern according to which machines, i.e. computing 
cycles in the StumbleUpon network, attach semantics, meaning, to content based on a set of basic 
semiotic and pattern recognition rules. On the contrary, the highly logic, but normatively devoid, 
recognition of patterns in the system, the machine, and the intuitive, gut felt spark of recognition or 
chain of association, perhaps without ontological status per se, but nonetheless mental or 
psychological facts, in the organism, the human, are extensions upon each other and dual fail-safe 
mechanisms117, albeit only the human, for the time being, has the cognitive prerequisites, the ability 
to retreat from the process and reflect upon its logic and meaning, to recognise this. In the field of 
tension between man and his technology, where synergy is increasingly a more exact word than 
meeting, the structural framework is laid out for an accelerating development as the dialectic 
between the two spins towards a process of epigenesis where each additional step of complexity is 
enabled through the rationality of its own, biological or technological, counterpart.  
   Returning to the case in point, it is this tendency which can be seen, or interpreted into, meta 
tagging and the emergence of the semantic web. It is a process which can best be described with the 
bringing together of the concepts of emergence118, and intersubjectivity in the Habermasian sense. 
Focussing exclusively on the part played by people in meta tagging, subjectivity is the principle as 
each individual is free to tag any given portion of content as she wishes. Some ways of categorizing 
certain content is of course more obvious than others, but strictly speaking no rules apply. 
Therefore, what becomes the dominant tag(s) attached to a specific bit of content, and hence the 
balance of the tag cloud, is decided in the intersubjective sphere. That is, the data about data cannot 
be traced specifically to one agent, authority or rationality though it relies on individual agents as 
the constituents of the system, and content can be labelled with contradicting terms. A high-
116 http://en.wikipedia.org/wiki/Folksonomy   (visited 30th May 2006)
117 That which humans do not care to tag, can be tagged by the machine and that which the machine does not have 
capability to tag, can be tagged by humans.
118 Briefly, the concept of emergence means that when enough individual elements interact and somehow organize 
themselves, without a pacemaker to 'call the shots', the result is collective intelligence that transcends and includes 
the intelligence of each element. Thus, the field of emergence seeks to describe the existence within systems of 
properties, which cannot be predicted or deduced from looking at the system's constituents parts. This is for instance 
apparent if observing an ant colony leading relatively simple organisms to exhibit behavioural actions that are of a 
higher level of intelligence than the individual parts are themselves capable of; the colony as a whole becomes 
smarter than the sum of its parts, which sums up the theory of emergence. 
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resolution investigation of how users tag a specific bit of content would probably reveal emergent 
dynamics at work, such that once a particular tag reached above a certain threshold, its popularity 
would soar.
Creating the Local via the Global
As to the point about “part man, part machine” tagging this simply refers to the fact that the code 
layer running StumbleUpon is able to distinguish between the tag clouds generated by users and 
which allows the individual user to search material based upon its content.
   This meta tagging technology is in essence what carries StumbleUpon's capacity for creating 
what in this section is referred to as the local via the global. Local is by no means used in the 
geographic sense of the word but rather local in sense of the creating a Net space within which 
people of similar mental dispositions may share their inclinations towards a specific topic or set of 
topics condensation of interest groups (sub-communities) takes place via the StumbleUpon 
interface which allows the users the possibility of easily sharing sites with so called “mutual 
friends”: 
Of course the sheer convenience of this function, i.e. sharing a given resource takes 2 clicks and 
little optional typing, does much to encourage sharing but it is just part of the overall feature 
package. The package includes machine aided match-up of other parties that share the same types 
of interest as the user, however this method is, as of yet, crude when compared to the human driven 
interaction that can take place through an initial contact window which is provided by the user's 
personal blog – all material reviewed and/or meta tagged by a stumbler is automatically saved on 
this blog (see image below for illustration of part of such a blog).
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The blog, besides storing all the user's reviewed material for himself and (potentially) everyone else 
to enter and search through, contains personal data (as much as he likes to convey) as well as a 
direct link to his StumbleUpon inbox (which bears no connection to the users email, though 
integration is possible) so that interested parties can write him and, for instance, ask him if he 
would like to be a “mutual friend”, allowing for easy exchange of information perceived to be of 
mutual interest. The latter feature may be taken into use at the users own discretion – it is possible 
to simply add contacts with whom one already has a personal relationship, i.e friends, family and 
colleagues (only of course there is the potential initial hurdle of getting them to download and use 
the system). Some of these features have been created and put to use within other media types, i.e. 
the blog type closely resembles other types of blogging tools broadly available.119 Followingly, one 
may conclude that one important features of the StumbleUpon tool is its ease of use and especially 
the speed with which this use might take place. The importance of the speed regarding both use and 
production on the Net is brought into a larger perspective by Castells:
“New uses of technology, as well as the actual modifications introduced in the technology, are 
119 Please consult the following addresses http://www.blogspot.com and http://www.livejournal.com for a first-hand 
experience of other web-logs (i.e. blogs).
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communicated back to the whole world in real time. Thus, the timespan between the processes of 
learning by using and producing by using is extraordinarily shortened, with the result that we 
engage in a process of learning by producing, in a virtuous feedback between the diffusion of 
technology and it enhancement” (Castells, 2001: 28)
Castells goes on to state that: “This is why the Internet grew, and keeps on growing, at 
unprecedented speed, not only in the number of its networks, but in the range of its applications” 
(Ibid.). We can add here that the growth speed may approximate an exponential curve since it 
seems that some, or even many, applications developed on the Net holds the key to further 
speeding up the development of the next breed of applications (and so on and so forth). Thus the 
features described within the StumbleUpon network are in truth tomorrows food; and their 
successors' efficiency for creating interest driven sub-communities are bound to increase at similar 
momentum. 
   For now it is sufficient to conclude that the type of technology which StumbleUpon represents 
has great potential to, from the perspective of connected users, span geography seamlessly to form 
interest driven vectors of P2P communities. These vary greatly from offline communities in that 
their organizational structure is almost solely carried by computers; meaning that the social aspects 
of such communities may be extremely varying – the amount of energy and time which the 
individual users need to put into a given community has almost no lower limit. 
   The above point is clearly underlined by applying Benkler's conceptual framework to the 
analysis. Analyzing Stumble through the optic of the modularity and granularity concepts reveals 
that it is indeed modular with a high level of granularity. The modularity, however, only emerges 
clearly when one focuses on the whole of the Stumble community as one entity. The modularity of 
the Wikipedia project was clear because one could start an article and then watch it grow through 
contributions from other users. This is different from Stumble because one's blog only grows 
through one's own contribution(s). However, as Stumble is a network and community dedicated to 
the finding and reviewing and exchange of websites, the modularity emerges clearly when focusing 
on the overall macro structure of the community rather than the perspective of the individual user. 
Through contributions to one's own blog, one participates in the community by making a given 
website available for further reviewing and conversation by the extended community. This can 
happen with other users as agents who act asynchronously and independently, but still contribute to 
the overall amount of information about the validity and value of a given website (and perhaps add 
links to other websites that she perceives to extend upon the material). 
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   Stumble has a high degree of granularity in that the time and effort a user needs to dedicate to 
participate actively in the community can be limited to simply pressing the 'thumb up' or 'thumb 
down' icon on the toolbar to indicate whether he likes a given website or not. Conversely, a user 
can chose to use much time within the Stumble community by writing reviews, digging out 
alternative resources to enrich said reviews, etc. In this regard, the granularity of StumbleUpon is 
similar to that of Wikipedia and that it can be described as a sliding scale that the user can adjust to 
his current situation and priorities. 
   Benkler's third concept – that of heterogeneity – is also useful in relation to an analysis of 
StumbleUpon. Stumble has a high degree of heterogeneity reflecting the multiplicity of users. This 
is an opportunity for the open minded user to get input from personalities he does not normally 
associate with in his everyday life and thus nuance and expand the number and kinds of points of 
view he is able to sustain intellectually. However, Stumble user Septembre remarks: “The strength 
and the weakness of SU is self-organization of groups of people with more ore less similar interests 
or points of view (e.g. you won't find many American gunslingers under my friends). Hence one 
can get the wrong impression that the own point of view is more common than it actually is.”120. 
This indicates that the individual user's possibility of getting diverse input from a range of people 
of diverse persuasion might not be completely realized, rather it is likely that many user's find other 
stumblers with similar interest fields. However, we add, that since there is a high number of 
categories each user may associate himself with, the meeting and dialog between “mutual friends” 
in most cases will confront each user with some content of novelty in the light of his subjective 
knowledge sphere.
   Septembre adds: “Another weakness is the predominance of the English language ... 
Unfortunately, people rarely ever review non-English pages!”121. In this respect, Stumble is similar 
to most of the Internet in that English is by far the dominant language (a theme we have briefly 
touched upon in the chapter “Wikipedia” and return to in the Chapter “Inclusion vs. Exclusion”). In 
other words, in spite of the heterogeneity of the Stumble user base in a lot of respects, they have 
two things in common: (1) they are at least somewhat skilled when it comes to navigating the 
Internet and (2) they have at least a fair command of written English. Combined with the above 
point concerning the self-organization of groups this puts a limit to the extent to which the user can 
gain, in terms of unexpected or otherwise 'exotic' input, from the heterogeneity of the Stumble 
users. 
120 Appendix C: Interview (5)
121 Appendix C: Interview (5)
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   The point can be extended to P2P communities in general. Above, point (1) concerns tacit 
knowledge while (2) concerns knowledge that explicated to some degree. (1) can be construed as a 
problem because those who lack the tacit knowledge involved in navigating and creating content 
within a system like the Internet are practically excluded from participating in P2P networks and 
communities even though the network and community remain formally open to anyone. 
Furthermore, tacit knowledge of this kind is difficult to disseminate through the Internet. First of all 
because it might be hard to pinpoint and formulate this knowledge precisely and secondly because 
it is problematic to disseminate information and instructions concerning the Internet through this 
medium when it is directed at a group to whom the medium remains practically closed. This 
presents a challenge to the alleged democratic potentials of P2P. However, the argument is not 
water proof. One could counterargue it by maintaining that, seeing how the Internet is a relatively 
new thing (it has resided in the public consciousness roughly 10-15 years), acquiring the tacit 
knowledge needed to navigate it is akin to socialization and familiarization with the system 
necessary for (enlightened) democracy to function (optimally) in any context. 
   (2) is more problematic. In principle, there is nothing stopping for example users of Stumble (or 
other P2P projects) from creating sub-communities within the larger network where the dominating 
language could be German, Russian, Danish etc. However, this would efficiently cut off a large 
group of users unfamiliar with the language in question and, because languages are, at least to some 
extent, geographically rooted, inhibit the ability of P2P to overcome geographical rootedness. 
Hence, the language issue seems to present a catch-22 situation which P2P is currently unable to 
counter. 
   Generally, StumbleUpon as well as other social P2P communities retain some features and 
problematic issues similar to those of social relationships in real space as well as some of the 
inherent problems of globalization. These features are, however, not rooted in P2P as such and are 
hence not detrimental to P2P in principle, but might keep P2P from unrolling its full democratic 
and emancipatory potential – as long, anyway, as users do not conceptualize these issues as 
problems and work to counter or solve them
StumbleUpon: The System and the Life-world
Returning to StumbleUpon, it is a flexible, non-intrusive tool, which means that the user can tune 
her use of it to her present situation and context, and to how much time she has on her hands. 
Obviously, there is a relation between how much time she puts into the system and how much 
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valuable content she can expect to get back, but it is not a zero-sum game because there is not a 
direct correlation between the time spent and the reward received. Rather, the balance seems to be 
tipped in favor of the user in that she gets a lot back from the community relative to how much time 
she uses to create content in one form or another. Mere participation in the community is a basis for 
reward in itself. 
   That being said, a higher level of participation in the community is translatable to a bigger 
reward. However, the reward for proactive participation seems to be more than just a multiplication 
of the gains one can experience from a more passive level of participation. It is a reward that is not 
just different in degree, but different in kind. Stumble user SharKaliSharri remarks that “It's a great 
way of using the net in a different way. It takes a social sphere into the process - makes it a sort of 
distributed surfing”122.
   The feature that sets Stumble apart from surfing the Net and static guides to surfing the Net found 
in magazines, newspapers and other media, apart from the fact that it can be fine tuned to match 
even the obscure taste, seems to be that it throws a social aspect into the mix. It can structure and 
focus one's surfing experience and it can lead the individual to sites and resources on the Net that 
would otherwise have remained in the dark, but the point is that it is not something one does alone 
in front of a computer screen. The learning and entertainment available through StumbleUpon is 
enhanced by the community, the intersubjective. 
   As such, StumbleUpon is interwoven with both the logic of the communicative action and 
instrumental rationality. Instrumental rationality because it can serve as a piece of technology that 
can speed up, rationalize, a given surfing cycle by virtue of it enabling an approach to digging out 
material on the Net that is structured to a much higher resolution, because of the normative 
assessments from the community, than queries served to a search engine. However, the very 
community that helps rationalize surfing is also the breeding ground for the life-worldly logic of 
the communicative action. Blogs and groups are virtual spaces in which participants can have a 
public dialog about how to interpret some given, public phenomenon or evaluate content. Meta 
tags, data about data, can be viewed not only as a democratic type of 'poly-classification' of 
information, but as a dialog, albeit in the form of keywords, within a community, loosely defined as 
this may be, striving to make sense of data. The dialog, however, is not held exclusively in the 
language of meta tags, but also in natural language. Applying the habermasian concept of 
constraint free communication, it seems evident that a tool like Stumble can approximate this 
position, because one's real space identity and physical properties, so to speak, can remain hidden 
122 Appendix C: Interview (8)
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or obscured if one so chooses. This means that contributions to the ongoing online conversation can 
be judged by the merit of their content, their argument, relative to the subject at hand and relative to 
the knowledge that has been built up within the community. 
   However, it is important to underline that we do not perceive Stumble as embodying constraint 
free communication completely – this situation is, also according to Habermas, fictitious but is 
nevertheless a theoretical ideal worth striving towards. For example, the above point about 
language, many Stumble users communicate in a language that is not their mother tongue, 
illustrates how constraints may be introduced into the communication. However, we do perceive 
StumbleUpon and other P2P communities as being able to approximate this position better than 
other systems. 
   Communication within (through reviews indirectly visible for anyone to read and directly as 
dialog between two “mutual friends”) the Stumble community is not totally emancipated from 
power relations in the way that each argument shines in its own right without any attachment to its 
sender or other contingent, non-essential features. Nevertheless, this is not the equivalent to saying 
that Stumble, or next generation tools, do not have the capacity to construe information in this way. 
Rather, the power relations that still exist in a community like Stumble can be contributed not to a 
structural feature of the framework but to a human feature of the users. But these power relations 
are not copies of the power relations that exist in real space. If one argument holds more sway than 
another because of a relation contingent to the argument itself this has to do with the fact that the 
user has contributed with constructive or powerful argumentation in the past. Power relations do 
not hinge on, for example, skin color, nationality, educational background etc., but are measured 
and emerging on the backdrop of more life-worldly ideals as the power of the better argument. 
   From the point of view of Habermas, and critical theory in general, it seems peculiar if not 
directly contradictory that a framework that supports the life-world in such a direct and immediate 
way has manifested itself within this domain's polarity; namely systems supported by technology. 
We have granted that some systemic contingencies impinge on the communication within the 
community as users are forced to conform to some practical requirements in order to participate. In 
spite of this, Stumble seems capable of withstanding the power of the systemic logic.
   The source of the real power of StumbleUpon lies in the fact that it is not just innovative 
technology nor community, it is the unison of these within one, unbroken framework. It is a 
phenomenon that intertwines the social with the technological, hence, Stumble cannot be reduced 
to just a tool and equivalently it cannot be subsumed as 'merely' a framework for social interaction. 
Both instrumental and social logics can be perceived within it, but they do not seem to collide and 
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conflict, but rather to enforce each other. The seamless integration of the tool-like aspects of 
Stumble enhances the possibilities for communal building and sharing and for intersubjective 
evaluation of information and dialog to take place. Conversely, the presence of the intersubjective 
aspects such as meta tags, access to dialog concerning the validity and quality of information, 
conversation among “mutual friends” etc. enables StumbleUpon to be integrated as a tool that can 
provide a high-resolution map as to where good online resources on a certain subject might be 
located. 
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Inclusion and Exclusion
The Net may be viewed as a virtual space for social contacts and transactions (Drori, 2005: 5) that 
transcends and includes person-to-person 'real' space social interaction and as such, in spite of P2P 
being based on the assumed equipotency of its participants, power relations still play a role. Even 
within P2P communities peers have different levels of power mainly based on efforts put into a 
given project and degree of applicable knowledge. Other individuals again are excluded for 
different reasons, such as lack of connectivity or lack of useful knowledge in relation to the overall 
project. This 'formal' (single-layered) exclusion process takes place in relation to different online 
communities. Another, and much more deeply rooted, multi-layered 'exclusion process' is taking 
place because of the lack of infrastructure in developing countries. The latter type may be 
visualized as a vector that cuts through all the formerly described layers of Net structure; social, 
technological and otherwise. Whereas the formal exclusion is dealt with within ”Internet-Based 
Networks”, the vector exclusion of the developing countries demands a subchapter of its own – 
“The Digital Divide”. Both of these two types of exclusion are paramount to our discourse 
concerning P2P communities since, as a part of globalization, P2P carries the same intrinsic 
problems as globalization itself. These problems are not necessarily to be dealt with from within 
P2P (as it is not a structural fault within P2P, but rather a structural condition in the system from 
which P2P has emerged) but still play a capital role in how the transformative power of P2P may 
manifest into the 'real' world. Hence, the following chapter outlines basic aspects of exclusion and 
inclusion. 
According to sociologist Gustavo Cardoso: “We are in the presence of a new notion of space, 
where physical and virtual influence each other, laying the ground of new forms of socialization, 
new life styles, and new forms of social organization.” (Cardoso in Castells, 2001: 131). However, 
there are different obstacles, or necessities, that are imperative for an agent to be able to take part in 
this globally connected network (such as Internet connectivity); currently many people are 
effectively excluded from this global communication network. According to Drori:
“People are divided today by the same technology that is aimed at uniting them; in spite of the goal 
of more frequent and faster connections and greater access to information, differential access to and 
use of ICT [information and communication technology] divide us into digital classes.” (Drori, 
2005: 96) 
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In connection to our investigation, this global digital divide problematizes participation of peers 
that do not have access to, as well as (sufficient) knowhow about, the Net and P2P technology, or 
computer technology in general. It follows that since the current network society is fundamentally a 
technological society (Barney, 2004: 34), we find that an analysis of Internet access, or the lack 
hereof, is an important aspect when analysing the social effects of P2P dynamics.
   In the following sections we investigate some important aspects in relation to the great variation 
in access to, and use of, digital technology (which is a prerogative in relation to knowledge 
production and information exchange within P2P communities) between, and within, countries. 
Subsequently, at the end of this chapter, we discuss power relations and control mechanisms within 
P2P communities. First up is an analysis of the power relations set within the already networked 
society.
Internet-Based Networks 
In relation to analyzing global, Internet-based network dynamics (such as those of P2P) and their 
effects on human cooperation, Castells is a contemporary sociological scholar of prominence. His 
analysis unfolds along three main dimensions: production, power and experience.123
   According to Castells, networks as the organizational foundation are penetrating all dimensions 
of society, hence he predicates the current society as the network society. He furthermore argues 
that the current networks are built around the communication networks of the Internet. He observes 
that: “A new social form, the network society, is being constituted around the planet, albeit in a 
diversity of shapes, and with considerable differences in its consequences for people's lives” 
(Castells, 2001: 275). Within this organizational structure the most crucial thing for the individual is 
whether to be included or excluded from the overall network. 
“Be in the network, and you can share and, over time, increase your chances. Be out of the 
network, or become switched off, and your chances vanish since everything that counts is 
organized around a worldwide web of interacting networks.” (Castells, 1999: 6) 
It should be noted that we do not intend to investigate and discuss the entirety of Castells theory of 
123 http://en.wikipedia.org/wiki/Manuel_Castells   (visited 30th May 2006)
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the network society, as this would restrain us from our overall focus on P2P production. Rather, the 
focus of this chapter, as well as the following is to present and discuss his main observations of 
Internet-based networks and their power relations, mainly based on “The Internet Galaxy” (2001), 
in connection to the network society, which connect directly to our investigation of P2P dynamics. 
The power relations within Internet-based networks, especially those of P2P projects, are continued 
and mainly presented in “The Digital Divide”, based on the theory of Castells, as well as Drori  
Network and Community 
Before continuing, we have to clarify an important difference in the use of the central terms 
network and community . According to Castells: 
“A network is simply a set of interconnected nodes. It may have a hierarchy, but it has no centre. 
Relationships between nodes are asymmetrical, but they are all necessary for the functioning of the 
network[-]for the circulation of money, information, technology, images, goods, services, or people 
throughout the network.” (Castells, 1999: 6) 
Thus, the way Castells understands a network is a combination of the way we, for analytical 
purposes, have distinguished between the network as the technical, structural organization of peers 
and the community to demarcate the coming together or collaboration of peers, based on individual 
choice, around a specific subject or area of interest. Castells distinguishes between communities and 
networks the following way: 
“Communities, at least in the tradition of sociological research, were based on the sharing of values 
and social organization. Networks are built by the choices and strategies of social actors, be it 
individuals, families, or social groups. Thus, the major transformation of sociability in complex 
societies took place with the substitution of networks for spatial communities as major forms of 
sociability.” (Castells, 2001: 127) 
Hence, in Castells terminology communities are characterized by spatial, somewhat predetermined, 
social belonging that provide geographical sociability, whereas networks are characterized by 
individual choice and selective ties are built according to interests. In this chapter we apply Castells' 
terminology, in order to be able to correctly discuss his observations in relation to our focus. 
Elsewhere in the project our own definition is the basis.  
   As mentioned above, Castells observes that the Internet is now the predominant technological 
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foundation of human cooperation:
“The Internet is the fabric of our lives. If information technology is the present-day equivalent of 
electricity in the industrial era, in our age the Internet could be likened to both the electrical grid 
and the electric engine because of its ability to distribute the power of information throughout the 
entire realm of human activity. Furthermore, as new technologies of energy generation and 
distribution made possible the factory and the large corporation as the organizational foundations of 
industrial society, the Internet is the technological basis for the organizational form of the 
Information Age: the network.” (Castells, 2001: 1)
Hence, as is also the point of departure in our analysis of P2P dynamics, networks are old forms of 
social practice. Yet current networks differ fundamentally; the basis of any contemporary global 
network, as for an example various P2P networks, is Internet connectivity, which can be considered 
a prerogative in order to join the global network society. It should be added in connection to this 
that the Internet is a technological means of communication that grants, for the first time in history, 
the communication of 'many-to-many', in chosen time and on global scale (Castells, 2001: 2), 
which, for instance, Wikipedia is a clear example of. When peers, for example, participate actively 
in this project, they choose independently when and how to put their efforts and by 'a click' their 
contributions are available for anyone, on global scale, with Internet access that is. Wikipedia, 
actually, could be said to be a many-to-many, rather than P2P, project, based on the notion of the 
many participants contributing their material directly to the many users of the Internet. However, 
for pragmatical, analytical purposes we continue to use the P2P predicate in relation to Wikipedia. 
Castells states that: “The more nodes there are in the network, the greater the benefits of the 
network to each individual” (Castells, 2001: 100). This is also evident in relation to the Wikipedia 
project (as well as the other P2P projects analyzed throughout this project report); the more people 
who contribute directly to the overall project, the greater is the wholeness of the project. It follows 
that more information is exchanged and more knowledge produced within a given P2P project, 
when the number of participants is enhanced.     
   According to Castells, network dynamics have extraordinary advantages as the organizing tool 
because of their inherent flexibility and adaptability, important features in a fast-changing 
environment, which characterize our current surrounding world: 
“...the introduction of computer-based information and communication technologies, and 
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particularly the Internet, enables networks to deploy their flexibility and adaptability, thus asserting 
their evolutionary nature. At the same time, these technologies allow the coordination of tasks, and 
management of complexity. This results in an unprecedented combination of flexibility and task 
performance, of coordinated decision-making and decentralized execution, of individualized 
expression and global, horizontal communication, which provide a superior organizational form of 
human action.” (Castells, 2001: 2) 
We fully agree that Internet-based network dynamics offer a superior organizational structure that 
allows peers geographically rooted in different parts of the world to bring their efforts together, 
collaborating on a specific project without being restrained to cooperate only with peers 
geographically close to them; it may be difficult, if having specialized interests, to find and gather a 
network of mutual interest within one's geographic area. We acknowledge that an important aspect 
of sociability for contemporary humans is still as well to build networks of sociability in 'real space' 
with whom it is possible to meet physically. However, when it is possible to get together based 
solely on interests of various kinds, as within P2P networks, it adds a further dimension of 
individual choice and possibilities of additional information exchange and knowledge production 
within networks of peers with mutual interests. Furthermore, we argue that the networks 
surrounding 'optimal' P2P production are characterized by their flexibility in relation to 
contributions; their modularity and heterogeneity in relation to contributions needed for the overall 
project to prosper. This means that peers with different skills and varying degrees of available time 
for a specifically chosen project, by adding their heterogeneous resources to the project, positively 
affect the project as a whole. This, for an example, is evident in the varying efforts authors of this 
project have specifically put into the Wikipedia project. One of the authors has created a new 
article124. When it appeared that there was no resources on the subject of marine scientist John Piña 
Craven, of which he wanted information in more detail, he decided to do some research and gather 
this in a Wikipedia article so that others could benefit from it and extend upon his initial posting. It 
turns out that there have been 25 additional extensions of the article since the first posting.125 Also, 
all three of us have occasionally edited an article which was found to gain from minor corrections 
(correcting spelling or language, interlinking with other articles etc.).
124 http://en.wikipedia.org/wiki/John_Pi%C3%B1a_Craven   (visited 30th May 2006)
125 http://en.wikipedia.org/w/index.php?title=John_Pi%C3%B1a_Craven&action=history   (visited 30th May 2006)
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Networks and their Social Effect
Castells continues his analysis of networks and their social effects by stating that: “... relatively 
cheap air transportation also plays a role in the globalization of social movements since physical 
meetings, and joint, localized actions, are indispensable tools in enhancing social change” (Castells, 
2001: 143). To this point of the assumed necessity of physically meeting in order to be able to 
enhance social change, we definitely disagree. For instance, to keep this specific argument of the 
analysis within the sphere of social movements as these are generally understood, there is proof 
that the “Amnesty Life Line”126, part of the non governmental organization Amnesty 
International127, has enacted social change through this user-friendly network tool without people 
meeting physically; people can sign up to receive a text message on their mobile when Amnesty are 
working, for instance, to help free a woman who has been raped in a country built with strict Sharia 
law and followingly sentenced to death by stoning. If one signs up for this mobile centered 
network, the only thing one has to do is reply to the received messages by simply writing APPEAL 
and by that one can expect to help every third of the convicted that Amnesty International works to 
acquit of their penalty.128 By coincidence, in this second of writing, the author of this section 
received a text from “Amnesty Life Line” wanting a protest 'signature' in relation to a oppositional 
political activist from China imprisoned and sentenced to death penalty. 
   Actions, in P2P context, thus fall in two classes: Actions within the P2P system and actions 
enabled by the system. In the former of which Amnesty Lifeline is an example, participation equals 
action, though the participant need not be the directly acting agent. This indirect action-through-
participation, which can nevertheless still be powerful in terms of causing social change, is a one-
step process for the participant in the P2P system. Actions enabled by the system are typically 
carried out in the wider universe outside the subuniverse of the P2P system itself. In this class, 
action is a two-step process where P2P impinges heavily on the first step by helping form, through 
intersubjective conversation in a community, a backdrop for actions – this can be norms, ideas, 
ideology or otherwise creating consciousness in the agent around a certain issue or subject that can 
provide a foundation for localized action. The point is that physical presence need not play a crucial 
role for action overall when these fall within the first class. 
   Furthermore, Castells himself ends his analysis of the development of Internet technology and the 
126 http://www.amnesty.dk/lifeline/   (visited 30th May 2006)
127 “Amnesty International, based in London, is an organization devoted to helping people imprisoned for their political 
or religious beliefs, provided that they have not used or advocated violence. It was awarded the Nobel Peace Prize in 
1977 for its contribution to "securing the ground for freedom, for justice, and thereby also for peace in the world. 
http://www.google.dk/search?hl=en&lr=&defl=en&q=define:Amnesty+International&sa=X&oi=glossary_definitio
n&ct=title (visited 30th May 2006)
128 http://www.amnesty.dk/lifeline/   (visited 30th May 2006)
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effects that the networks of open source129 programmers worldwide, who Castells points out rarely, 
if ever, meet in person, are the backbone of the development of the Internet (which he would be the 
last to claim has no social effect): “Thus, open source software is the key technological feature in 
the development of the Internet” (Castells, 2001: 38)130 Hence, he seems himself to refute his 
argument concerning physical meetings, and joint, localized actions, as indispensable tools in 
enhancing social change. We, moreover, argue that P2P networks such as, for example, news 
related initiatives may create social change in that they present news related to both positive and 
negative aspects of our world and its development (and with the potential to voice various points of 
views), instead of being based on the unfortunate doctrine of more popular journalism: “only bad 
news is worthy news” (Castells, 2001: 3). Hence, they affect the overall picture of the current world 
situation of its readers and might thereby very well affect their sociability. Castells states that: 
“Since our practice is based on communication, and the Internet transforms the way in which we 
communicate, our lives are deeply affected by this new communication technology. On the other 
hand, by doing many things with the Internet, we transform the Internet itself. A new socio-
technical pattern emerges from this interaction” (Castells, 2001: 5) 
We find that P2P production is fundamentally an important part of this new socio-technical pattern 
both affecting the Internet itself, the information exchanged, the knowledge produced and the 
sociability of those involved in the projects. With so direct influence on people's lives, it follows 
that inclusion or exclusion from these networks plays an important role for people in the network 
society and for the network society itself. As observed by Castells “...exclusion from these 
networks is one of the most damaging forms of exclusion in our economy and in our culture” 
(Castells, 2001: 3). It can be said that the centrality of the Internet in the network society denotes a 
marginality for those without access to Internet connectivity, as well as for those unable to use it 
effectively.
   The following chapter is dedicated to an analysis of the way the digital divide affects the 
inclusion or exclusion of people from the overall network of the Internet and thus the possibilities 
of contributing to P2P projects as well as a further examination of power relations and control 
mechanisms relating to global P2P production.
129 http://en.wikipedia.org/wiki/Open_Source   (visited 30th May 2006)
130 For the entirety of Castells' analysis of the effect of the open source networks on Internet development see chapter 1 
“Lessons from the History of the Internet” in “The Internet Galaxy”
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The Digital Divide
Even though the Internet inherently transcends national boundaries, empirical observations clearly 
indicate that the access to this technology is marked by demographic inequality; as of yet, 
cyberspace includes some of the social divides of 'real' space. Drori observes that: 
“New technology has shrunk the world by intensifying social contacts while also spreading the 
wings of global production to create enclaves of the e-economy outside the developed core and thus 
brings greater differentiation and inequality to these global ends. This new technology, then, is 
simultaneously a global unifier and a global divider.” (Drori, 2005: 6) 
As stated above, in the following sections the focus is on the socially dividing aspect of digital 
technology, as a pendant to the previous chapters that have mainly been focused on unifying 
aspects.
   The digital divide is the socio-economic difference between communities in their access to 
computers, and similar technology such as phones, and the Internet. The term also refers to gaps 
between groups in their ability to use these technologies in an effective way due to literacy and 
technical skills (or lack hereof), and the gap in availability of quality, useful digital content (in an 
understandable language131). The digital divide is mainly observed to be a social and political 
problem concerning the development and diffusion of ICTs. It became an important issue among 
concerned parties, such as sociological scholars and policy makers etc., in the late 1990s,132 and is 
still is a highly debated topic due to the serious social effects for those excluded from these 
131 Most sites on the Internet are in English only, thus  excluding the majority of the world's population from being able 
to understand them and, thereby in the cases of P2P projects, participate actively. According to Castells, 87 percent 
of global websites are in English only. Castells “The Internet Galaxy”, p. 253. On page 264 of the same book, 
however, it says 78 percent, which nevertheless is a huge number marking the domination of the English language 
online. It should be noted though, that these figures are from 2001 and the number of non-English sites may very 
well be higher now, for instance we have showed (see the chapter “Wikipedia”) how the Wikipedia project has 
evolved from being available online in 159 languages by the end of 2004 and is currently, one and a half year later, 
available in 214 languages. This serves as an example of how the number of websites in languages different than 
English may be increasing, while there is apparently no sign that the actual percentage of websites in English is 
declining. This may also point towards the fact that many people from non-English speaking countries, more or less 
fluent in English (as their second language) chose to develop their web pages in English (this is for instance the case 
for the joint site of the authors of this project: http://www.corporateright.org/) This is mainly due to two reasons: 
First of all, the content is in a language readable to a larger number of people, secondly, most of the material we 
read and write is in English, therefore it seems natural to also have our web page in English. This is also the case of, 
for instance, many researchers of non-English countries (see for example: http://www.db.dk/lb/home_uk.htm) and 
online businesses sites often have their content available in both their native language and others, mainly English 
(see for example https://www.gandi.net/. However, there is no doubt that the dominant language online is English. 
Drori states that: ”... the control of English over the Internet (its logic and its form) is transforming local 
languages...” (Drori, 2006: 112) 
132 http://en.wikipedia.org/wiki/Digital_Divide   (visited 30th May 2006)
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communication networks, and because of the complexity involved in trying to bridge the divide. 
The importance of, and attention around, the topic is evident when doing a simple search on 'digital 
divide' in a search engine; the result is 50.100.000 links to pages dealing with this subject.133 
   The Digital Divide Network, for instance, is a P2P community containing articles, blogs, 
discussion boards etc. on how to solve the problems of this global digital inequality for people 
interested in working to bridge this gap (of course this community is only accessible for those 
already online, who want to actively apply their joint efforts in order to change the current 
situation): 
“The Digital Divide Network is the Internet's largest community for educators, activists, policy 
makers and concerned citizens working to bridge the digital divide. At DDN, you can build your 
own online community, publish a blog, share documents and discussions with colleagues, and post 
news, events and articles.”134 
A similar initiative, among several, is the Digital Dividend project, offering research tools for 
interested parties in relation to working to bridge the digital divide.135 Furthermore, the United 
Nations (UN) has embarked on both a “Declaration of Principles” and a “Plan of Action” to guide 
involved parties to coordinate their efforts to bridge the global digital divide.136 
   Nevertheless, despite of a diverse variety of interests within the field (political, economic, social 
etc.), it is evident that much collaborative work is done in order to bridge this divide (Drori, 2005: 
128-129).  
   Thus, the problems and discussions of the digital divide spans economy and infrastructure 
(availability of the physical layer; computer and bandwidth) and demography, to education 
(literacy, training in computer skills etc.; the code layer). The physical layer and code layer are 
necessary in order for people to be able to apply their knowledge to the content layer (of for 
instance Wikipedia). Hence the discourse of the digital divide is multidimensional, requiring action 
within diverse fields in order to effectually bridge the gap. The question might even be whether it is 
at all possible to even out essential differences completely within a field characterized by so rapid 
133 http://www.google.dk/search?hl=da&q=digital+divide&btnG=S%C3%B8g&meta  = April 12th 2006 (17:03) 2006
134 “Our goal is to identify and promote sustainable solutions for bridging the global digital divide – catalyzing large-
scale use of information and communication technologies (ICTs) to create social and economic 'dividends' in poor 
communities throughout the developing world.” http://www.digitaldividenetwork.org/ (visited 30th May 2006)
135 http://www.digitaldividend.org/index.htm   (visited 30th May 2006)
136 http://www.itu.int/wsis/   (visited 30th May 2006)
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evolution.
Digital Demography
In the Western world, during roughly the last ten years, the population has generally been fast at 
adapting to the new connectivity, as is represented by the WWW, which was formerly only 
available to the digital elite (outside of the research and military environments). Since the Net went 
public the number of people online has been steadily increasing. Indeed the acceleration of 
development and diffusion of the Internet is faster than of any other ICT before it (Ibid: 11). One 
may even be inclined to take this connectivity so much for granted so as to fall into the 
(ethnocentric) pit of assuming that anyone and everyone now has available the advantages of this 
digital technology and its ability to expand access to the collective knowledge and information (as 
well as the creation hereof) and its ability to connect peers to markets as well as peers to peers. 
Following the argument of Catsells, it can be said that the network society creates a new global 
geography made up of nodes and networks (Castells, 2001: 229). However, to be able to take part 
in the online P2P network, or the digitally connected world in general, as stated above, the 
necessary technological infrastructure is a prerogative and as of yet only available to the few lucky 
ones: 
“Utility infrastructure and thus development are, then, necessary components of technology access 
and technology use; without this infrastructural backbone, still absent for 85% of the world 
population, there is no future for high tech and its connectivity” (Drori, 2005: 21) 
 
2006 figures show that the Scandinavian countries are the world leaders when it comes to the 
number of people online with 51.5% of their population connected, nevertheless, only 5% of the 
world's total population is now online. In 2000 the average number of people online in 52 African 
countries was only 0.5% of the population as a whole. Furthermore, 79% of the world's Internet 
users are citizens of OECD (Organisation for Economic Co-operation and Development) countries, 
which constitute a mere 14% of the world's population, while these countries own 85% of the 
world's computers. In general it can be said that USA dominates the digital world (Ibid: 28-51). 
   These figures clearly indicate the world-wide inequality of access to the global network of the 
Internet, as well as computer technology in general (and thus P2P technology), therefore strongly 
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reducing the potential number of people who can rightly be said, currently, to be part of this rather 
new communication (r)evolution and its creative opportunities. 
   Economist Jeffrey Sachs argues that “Today's world is divided not by ideology but by 
technology.” (Sachs 2000) Thus ranking ownership, utilization and creation of technology as the 
main characters of global divide. On global scale this gap stems mainly from the availability of 
infrastructure and the cost of ICTs when compared to income. “...in 2000 the cost of a single PC in 
the United States equated 1/10 of the GDP per capita, while in Zimbabwe the cost of a PC equated 
10 times the GDP per capita” (Ibid: 31). Looking at Internet access fee shows similar unbalance 
between countries, thus portraying the extremes, in USA the cost equalled 1.2% of the average 
monthly income while in Bhutan 80%. Furthermore, Drori observes the gap of the global digital 
divide to be growing, (Ibid: 32) arguably forcibly so through the effects of growing 'real' world 
social gap. 
Education and Gender Divide
“Technological inequalities reinforce and perpetuate existing social inequalities, based on old 
markers of stratification like occupation, race, wealth and gender” (Ibid: 63). Besides from the 
global geographical divides, of which some figures are accounted for above, education play an 
immensely important role when investigating the diffusion of ICTs. Worldwide, it is observed that 
people with a college or university degree are those most likely to be online. In USA 74% of people 
with a degree are online. Furthermore, acknowledging the fact that these figures cannot be 
compared, only show the strong influence of educational background on Internet connectivity: 89% 
of Internet users in Chile and 65% of those being online in Sri Lanka have a higher education. 
Moreover, on a global scale, women constitute a much smaller part of users of ICTs than men, 
although regionally the percentage of women online varies greatly: In the Arab world, women 
constitute merely 4% of the online population while in USA they account for 51% (Drori 2005: 51-
53). In general women are catching up to men in access to and use of digital technology. One may 
presume a connection between gender equality within cultures and followingly equality of 
education since the numbers accounted for above strongly indicate that digital access goes hand in 
hand with educational background. Thus again bringing us back to the multidimensional aspect of 
the digital divide. Only if men and women have equal social rights and status can they be expected 
to have equal access to computer technology and thus have the possibility of entering P2P 
communities. It might also parenthetically be noted, pertaining not to the physical access to ICT but 
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to the tacit knowledge required to navigate the system accessible through the Internet, that there 
seems to be a generation gap which cuts across educational markers within otherwise technology-
rich and equal, in terms of access to this technology, countries. What this means is that the 
generations from around 1975-1980 and onwards have been acquainted with computer technology 
in their childhood or youth whereas older generations have not. Younger people might therefore, 
generally, have had better conditions in terms of incorporating ICTs into their habits and approach 
to a number of subjects, meaning they are less alienated from the technology and more open in 
terms of its application and the possibilities it opens up for in everyday situations. 
   In an attempt to bridge the educational gap in relation to the digital divide on a global scale, MIT 
Media Lab has launched the initiative “One Laptop per Child”, which is a non-profit association 
dedicated to developing a $100 laptop, a technology that has the potential to revolutionize how 
children are educated in the developing world. The $100 laptops (not yet in production) will not be 
available for sale on the market. The laptops will only be distributed to schools in developing 
countries through government initiatives thus requiring the cooperation of governments in 
developing countries. This laptop is designed to give children in developing countries access to the 
same knowledge and educational tools as children in the developed world.137 Also, the fact that the 
laptop is able to derive its electrical input, not only through the mains, but also through hand-
cranking means that the laptop avoids the problems of former donated PCs that are just stored, 
because there is no electricity (Drori, 2005: 99). “About the size of a textbook, the lime-green 
machines can set up their own wireless networks and operate in areas without a reliable electricity 
supply... [The goal is that] Governments or charitable donors will pay for the machines but children 
will own them.” (Sullivan 2005) Initiatives like this, meant to help bridge the global digital divide, 
could have immense consequences in relation to elevating the educational level in developing 
countries. With a laptop connected to the Internet, even students who might have to leave school to 
earn money would still have the possibility to continue their education in their spare time through 
open learning initiatives such as Connexions,138 MIT's Open Course Ware139 and The Open 
Knowledge Initiative.140 These different initiatives all convey free access to online educational 
material. Through these means, if there is political will to support the spread of the $100 laptop, we 
believe that it represents a possible window in regards to lessening the digital gap globally.
   
137 http://laptop.media.mit.edu/   (visited 30th May 2006)
138 http://cnx.org/   (visited 30th May 2006)
139 http://ocw.mit.edu/index.html   (visited 30th May 2006)
140 http://www.okiproject.org/   (visited 30th May 2006)
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However, it should be stated that even among connected people there is a huge diversity in the way 
the Internet is used, be it pure information gathering, a tool to create and diffuse self-produced 
information and knowledge or as another channel of entertainment. In 2004 there were “... millions 
of blogs ... [but] less than 1 million are updated regularly ... So less than 1 percent of the country 
[USA] is blogging ... In terms of viewership, the Pew Internet & American Life Project estimates 
about 11 percent (approximately 50 million) of Internet users are regular blog readers."(McGann 
2004) In April 2006, blog portal/search engine Technorati (www.technorati.com) was tracking 
between 32.000.000 and 34.000.000 blogs and concluded that the “blogosphere is over 60 times 
bigger than it was only 3 years ago.” (Sifry 2006) Compared to a number of Internt users which has 
surpassed one billion (Internet World Stats 2005 and Nielsen 2005), the bloggers, such as those of 
StumbleUpon, still constitute a minority of people online, albeit a growing one. Most people use 
the Internet for e-mailing, information gathering in specific cases of, for example, doing a school 
project as well as other, less serious, activities such as pornography, online gaming etc. In relation 
to Internet's capibility to awaken a slumbering political consciosness as well as accelerating the 
dialog between the people and their representatives in deomcracies, a political model built on 
dialog and the exchange of ideas and points of view, Castells remains critical: “In a world of 
widespread crisis of political legitimacy, and citizens' disaffection vis-á-vis their representatives, 
the interactive, multi-directional channel of communication provided by the Internet finds few 
active takers on both side of the link” (Castells in Barney, 2004: 139)141 . What is indicated is that 
traits of character are reflected rather than transformed when moving online. Thus if being 
politically active in 'real' life one is more likely to be politically active online, for instance through 
different P2P initiatives. Also, if developing software and the like at work, one is more inclined to 
participate in Open Source projects when online, or, if being a researcher or scientific writer for a 
living, one may be inclined to do research online, also within other fields, as well as post one's own 
material. 
   We argue, however, that the technology of P2P, and the Internet in general, leaves peers who are 
connected with the possibility of highly expanding their knowledge field as more information and 
knowledge than ever before is freely available if one is open to change acquired habits.
On the Internet, as elsewhere, knowledge, be it technological or otherwise, is a form of power that 
creates divides amongst peers. It can be said, in the spirit of Foucault, that “knowledge, like the 
141 However, Barney goes on to note that: “The reason for this dynamic of chronic depoliticization are no doubt 
complex, and it is not my suggestion here that the internet is uniquely, or even primarily, to blame for it.” (Barney, 
2004: 139)
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information technology that now mediates it, maps social power relations” (Drori, 2005: 116). In 
relation to P2P in its different forms, knowledge is a prerogative for participation and even though 
P2P is inherently characterized by equipotency, control mechanisms are present to ensure that 
certain kinds of knowledge and information pass the gatekeepers, while knowledge and information 
understood to harm the project as a whole is disposed of. The notion of control mechanisms of the 
information technology of P2P is discussed in the following section.
Control Mechanisms, Layers and Power Relations
When it comes to control mechanisms and power relations it would seem that P2P projects are 
happily separated from such worries; to think so would be a grave mistake indeed. According to 
Lessig: 
“[T]here is a tension between control at the physical layer and freedom at the code layer ... this 
tension affects the incentives for innovation. The original freedom built a commons; more control 
can undermine that commons; the tragedy is our forgetting the value of the free in our race to 
perfect control” (Lessig, 2002:177)
The reason for this austere statement is that Lessig has examined a long list of cases wherein the 
openness of the logical layer (which he refers to as the code layer) was compromised by either 
direct conflict with the 'closedness' of the physical layer or by zealous application of intellectual 
property laws concerning patents and copyrights. First of all, regarding the relevance of ownership 
of the physical layer, we earlier stated that “ ... one may for the moment conclude that private 
ownership of the physical cables of the Net does not pose any threat regarding the availability and 
future functionality”;142 that moment has as of now ceased with the sub-clause in place that the 
statement still holds true when observed in a geographically-, and time, limited perspective143. The 
sub-clause takes us, via negation, onwards to the main issue: In especially the U.S. Internet Service 
Providers (ISPs) have shown great will towards inhibiting the free flow of information in order to 
142 Please see: “Enabling Easier Information Exchange”
143 That is to say none of the control changes taking place have as of yet become ubiquitous in Europe or for that sake 
Denmark – still, there are signs that these types of control are spreading. For an example the ISP TDC 
(http://tdc.dk/) has a clause in their customer agreement 
(http://download.tdconline.dk/pub/tdc/privat/internet/bredbaand/pdf/vilkaar_internet06_spec.pdf (file in danish)) 
which states specifically that they may cancel the line in case the customer causes 'disruption' via excessive 
uploading or downloading of data.
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benefit (short term one might argue) from artificially limiting the customers quantity of data flow 
(realized through varying forms of Internet Protocol (IP) control implementations). The benefits 
from the ISP point of view is that, as they buy their bandwidth capacity off transatlantic optic fiber 
companies, they may benefit immensely from limiting the amount of bandwidth that their 
individual customers are using because the customers most frequently pay flat-rate bills for their 
connections. The most often used type of control to simply to disallow the customers to have 
unique IP addresses144. This is of special concern to a large number of P2P networks since the users 
of these networks need to be in possession of a unique IP address for the overall structure to 
function properly. Social P2P networks are in general not inhibited by this limitation (due to them 
being centralized on the physical layer like both Wikipedia and StumbleUpon) but since they stand 
next in line to their more pure P2P brethren when it comes to freedom of speech the concern is very 
real. It is important to note here that pure P2P networks are not necessarily file sharing networks, 
they include many different forms of scientific collaborative computing projects such as 
“Rosetta@Home”, a project concerned with protein structure prediction in regards to the curing of 
major diseases145 and “Folding@Home” which is undertaking mass scale calculations in relation to 
the misfolding of certain proteins.146 These projects are also examples of P2P networks that 
necessitates the individual participants having unique IPs – and therefore projects that necessitates 
free access to the physical layer of the Net. 
   To summarize; many different P2P projects on the Net which are in the business of processing a 
variety of information are directly reliant upon the goodwill of the ISPs to continue their 
collaborative work, a goodwill they may not necessarily rely on permanently since it is estimated 
that the “uploading of files to P2P networks accounts for upwards of 80 percent of uploads on most 
ISPs” (Glasner 2006). To use Benkler's terminology, control over the physical layer entails control, 
though indirect and coarse, over both the logical layer and the content layer, this control could 
seriously stifle the future innovations within the P2P realm and potentially even undo some of the 
strides that have been undertaken to enable online collaboration. This threat is underlined further by 
the fact that the physical layer, unlike the two other layers, is completely controlled by private 
interests that may very well be considered to be completely instrumentalized in their approach to 
the situation. One of the most serious attempts, that the authors of this project are aware of, to 
politicize the subject of control over the various layers is that of the Swedish Piratpartiet (The 
Pirate Party) which is running for the Swedish parliament in 2006.147
144 This is a technical simplification; it will suffice to say that a unique IP address serve as a identification point through 
which a given node/machine on the Net can engage in direct communication with other nodes/machines. 
145 http://boinc.bakerlab.org/rosetta/
146 http://folding.stanford.edu/
147 http://www.piratpartiet.se/
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Regarding the logical layer and the content layer, these are, as stated, not completely outside of 
democratic control. This may seem slightly counterintuitive given the extremely restrictive 
copyright laws which governs both the code produced (aka the logical layer) and the content which 
is carried by the very same;148 this situation is only stressed further by the fact software patents are 
filed at an alarming rate by large, predominately American, corporations (a bright point in this 
debate is that the European Parliament by a huge majority decided against software patents in the 
EU in July 2005 (Sheriff 2005)). As to why this environment still allows for open exchange, it is 
largely owing to a number of individuals such as Richard Stallman (the original author of the GPL 
license which inspired and let to the current day Open Source licenses149) and Lawrence Lessig 
(who has authored a number of Open Source license derivatives known as the Creative Commons 
licenses150) which have made colossal strides in order to allow for free and open material in the 
public sphere. 
Net-neutrality
As has been expounded previously in the chapter “Situating P2P in a Historical Context”, a 
characteristic of the Internet was and is its open architecture. The inability of the network itself to 
discriminate on the code level has been a stepping stone for innovation on the Internet because 
there has been no interests, commercial or otherwise, that could intervene or control on the code 
level what applications and what content are created and shared. Applications like file sharing 
networks used to share and distribute illegally copied material such as music or video files have 
been regulated through legal procedures and court cases, not by a discriminating network 
architecture. 
   Among other things. this open structure has enabled P2P networks to come into being and for 
communities to flourish around and through these networks. It follows that if P2P is to fully realize 
its democratic and emancipatory potentials – even in locations where network infrastructure does 
not currently exist – it hinges on there being no central entity capable of efficient discriminatory 
activity on the code layer (which also impinges on the content layer). However, the continued 
openness of the Internet is not guaranteed. Already, China provides an example of this with the so-
148 http://en.wikipedia.org/wiki/EU_Copyright_Directive   and 
http://en.wikipedia.org/wiki/United_States_copyright_law
149 http://www.gnu.org/licenses/gpl-faq.html
150 http://creativecommons.org/
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called 'great Chinese firewall'. 
   Briefly put, a firewall is a piece of software that can open and close network connections 
according to a set of rules specified by the owner of the firewall. If the firewall belongs to the ISP, 
usually a commercial entity, the ISP in principle gets to specify which sites and services on the 
Internet the customer can utilise thus efficiently delimiting the users available options for online 
activity. This activity is transparent to the user; he or she does not see what sites are unavailable or 
why.
   In China, the firewall is backed by the government and thus the sites and services that are banned 
are specified by a governmental organ. In the West, no great firewall, no general set of rules 
governing the code layer, exists yet. But as many ISPs are also providers of for example telephone 
service (for instance AT&T in USA, BT in the UK and TDC in Denmark) and have invested large 
sums in the physical layer that runs the Internet, the arrival of such services as Internet telephony 
(Voice over Internet Protocol – VoIP) has generated an interest within these companies to restrict 
what packages, what sort of data, is carried over their cables. In practice, this means that a telecom 
like AT&T could ban or down prioritize data coming from a VoIP application such as the popular 
Skype (which is vastly cheaper for the user than using conventional telephones) as Skype is 
actually a direct competitor to AT&T. Furthermore, an ISP could create a two-tier Internet, 
meaning that websites and online services could make exclusive deals with the ISP to ensure that 
their data is delivered fast and reliably to users on request. In this scenario, users would experience 
that some websites are accessed fast and with no trouble whereas others load very slowly.
   There is currently an ongoing debate in USA, a country that has been spearheading many aspects 
of the development of the Internet, about whether such network control constitutes as legal activity 
(how does it measure up, for example, to the right to free speech) and whether network neutrality 
should be made a legal requirement for ISPs. 
   On the surface, it seems to be a case of commercial versus non-commercial interests. However, it 
has been argued that requiring ISP to deliver all data, even from direct competitors, would chill the 
environment for investing in physical infrastructure and thus ultimately stilt the growth of the 
Internet. 
   We shall not delve into the arguments of either side here, merely remark that a scenario without 
network neutrality seems an insurmountable challenge to the existence and propagation of P2P 
networks and hence communities. We believe that failure to adopt network neutrality as a standard 
among ISPs will ultimately harm other, seemingly disconnected, areas within society. As P2P can 
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be integrated with the production and exchange of knowledge and information, possible obstacles 
within the network can turn out to be an obstacle to knowledge production itself. 
   The potentials of the network(ed) society in general and P2P in particular as crystallisations of 
democratic ideas and ideals cannot necessarily be expected to continually flourish unless the access 
to and control of the low level logical layer that runs upon, and controls the data flow of, the 
physical network is somehow brought under democratic control as well. 
Recapitulation
As shown throughout this chapter, several vectors are currently keeping P2P from unrolling its full 
democratic potential. Some of these originate outside P2P itself and have to do with social and 
economic relationships, others are more firmly rooted within the framework of P2P itself. The 
networks around the Internet do not as such provide any mechanisms to overcome or even out the 
inequalities and obstacles that currently hinder P2P from being a model that is practically and 
universally applicable. Hence, individuals or communities, in the form of organizations, 
commercial entities or state players, must initiate localized action in order to surmount these 
obstacles. In this process, P2P can be a system through which these agents can organize and 
coordinate their actions as well a system for building up a knowledge base concerning the digital 
divide and its multidimensional and complex causes – knowledge which can serve as ground and 
guidelines for action. 
   Such an application hinges not on a technicality of P2P, but on the outlook and attitude of its 
users. Likewise, an application of P2P to democratize knowledge production will reflect a 
democratic attitude in the (core) community. 
   Truly global conversation across regional and cultural borders through P2P networks is not 
possible as long as large groups are excluded. Currently, this exclusion is visible in what we have 
termed multi layered exclusion vectors that integrate with an array of social, regional and national 
variables and thus are indeed complex. However, this is not what we perceive as the most serious 
threat to P2P as a vessel for democracy. 
   First of all, the fact that some specific groups are excluded from participation does not as such 
inhibit the principles of P2P. It is not the P2P system itself that excludes or discriminate these 
groups, but rather relations that set the conditions under which the P2P system can (or cannot as 
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might be the case) operate. Nothing in the principles of P2P operates to exclude or discriminate 
these groups. However, it is a practical fact that P2P must operate under, albeit it is rooted in 
complexities removed from P2P. 
   Second, the fact that large groups are currently without the infrastructure and/or skills needed to 
participate in P2P communities need not be an unchangeable fact of life. Statistics indicate 
explosive growth tendencies in Internet usage around the world; from 2000 to 2005 the usage has 
grown 423.9 % in Africa and 342.5 % in South America/Caribbean (Internet World Stats 2005). 
Albeit these numbers are not sensitive to differences in terms of social class within the respective 
societies, they do provide reason to believe that the Internet is increasingly accessible, also in the 
developing parts of the world. With this development of infrastructure an increase in terms of 
proficient skills for Internet usage (and participation in P2P communities) can be assumed to 
follow. 
   Nevertheless, the latent potentials in the rise of global Internet penetration throughout the world 
loose their democratic and emancipatory aspects if a discriminatory mechanism is introduced at the 
code layer. Alterations in the fundamental architecture of the Internet such as those outlined in the 
discussion around Net neutrality above would have immediate and direct implications for P2P 
networks and, by extension, the communities around these. Because of the character of code, such 
discriminations could be ubiquitous and systemic and thus not just antagonistic to the global 
democratic potentials, but antagonistic to P2P itself. To repeat Lessig: “Architecture... is a kind of 
law: it determines what people can and cannot do” (Lessig 1999: 59 in Barney, 2004: 51)
   If the current debate in America is any indication, the push to restrict Net neutrality comes from 
commercial entities (ISPs) and hence it is hard not to conceptualize the arguments of the ISPs as 
having anything other than capital at its core. One might speculate if the Internet in its current form 
has become so penetrated by the logics of capital, in other words, so commercialized and 
commodified, that its structure might collapse under the capital. The Internet's current neutral 
structure (at least in the Western world) does, by character, not work to counteract initiatives taken 
to change this structure – the technology is not active in that sense. Hence, it is up to the users of 
the Internet to 'protect' or 'save' (to use the rhetoric of the Net neutrality propagators) its current 
architecture. 
The digital divide is real, but in principle not unsurmountable – a change of the architecture of the 
Net can be devastating, in principle and in practice, to the democratic potentials of P2P. Hence, the 
greatest challenge is symbolized by, and embodied in, capital, the very force that has provided for 
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the exceptional growth of the Net. The largest benefactor thus turns out to be the largest threat.
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Discussion
The discussion chapter is used to reflect further upon the findings of our analysis and the data from 
our interviews from different angles. We bring into the discussion considerations in relation to the 
motivations of contributors, the time related aspect of contributors (i.e. where is the time spent on 
P2P production 'taken' from seen in relation to the contributors' earlier social habits), validity of 
P2P produced knowledge, and finally the overall effects of P2P. 
Motivations of P2P Contributors
One may wonder what makes contributors want to spend time and efforts on P2P production, for 
instance the production of encyclopedic articles on Wikipedia, when there is no (direct) monetary 
reward. This section is dedicated to an investigation of the motivational factors of contributors to 
P2P projects. First of all, it is important to emphasise that people’s motivations are heterogeneous 
and therefore it is impossible to draw grand scale conclusions. Within P2P communities, 
individuals self-identify for tasks and perform them on a variety of motivational backdrops. 
Therefore, this section is meant as a presentation, discussion and reflection upon some motivational 
factors of contributors, mainly based upon our qualitative interviews. Benkler states in relation to 
motivational factors of P2P contributors that:
“The motivation problem is solved by two distinct analytic moves. The first involves the 
proposition that diverse motivations animate human beings, and, more importantly, that there exist 
ranges of human experience in which the presence of monetary rewards is inversely related to the 
presence of other, social-psychological rewards. The interaction between money, love, and sex 
offers an obvious and stark example, but the tradeoffs that academics face between selling 
consulting services, on the one hand, and writing within a research agenda respected by peers, on 
the other hand, are also reasonably intuitive. Given these propositions, it becomes relatively 
straightforward to see that there will be conditions under which a project that can organize itself to 
offer social-psychological rewards removed from monetary rewards will attract certain people, or at 
least certain chunks of people’s days, that monetary rewards would not.” (Benkler, 2000: 11)
Since monetary rewards are absent in relation to the voluntary contributions of active users of both 
the Wikipedia and StumbleUpon project, it is a heterogeneous range of social-psychological 
rewards that motivate them. When asked about her motivational factor for engaging herself in the 
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Wikipedia project, one anonymous interviewee says that: “I think that it is a gift to be able to share 
all kinds of information via the internet, and with the Wikipedia website no one gets excluded!”151 
A highly engaged interviewee also emphasizes the inclusive character of Wikipedia stating that 
being part of such an innovative form of globalization in practice (outside of states and 
multinational cooperations) is perhaps his strongest motivation. He also stresses the fact of being 
part of an open community that grows as more people are actively engaged in it and which is 
strengthened by mutual critique as very exciting.152 Also, an other interviewee highlights the 
motivational dimension of “... participat[ing] in the decentralized production of knowledge in 
collaboration with A LOT of other people”153 Hence, amongst our interviewees there is a tendency 
of highlighting the inclusive, democratic character of Wikipedia as a main motivational factor. In 
the view of our analysis of P2P we might add that at least no one with the physical infrastructure 
and sufficient technical knowhow is excluded from the outset (in cases of excessive vandalism 
stemming from specific contributors (with specific IP addresses), these will be banned from editing 
the Wikipedia website), Wikipedia is as inclusive as it can possibly be within its technological 
sphere. Therefore it may be characterized as an implementation of direct democracy within its own 
subuniverse. Another interviewee who mostly uses Wikipedia passively, but sometimes adds minor 
corrections, extensions and has currently contributed with one article says that his motivation was 
that “..there was actually an article missing ;)”154 Thus in relation to our interviewees it may be said 
that some users deliberately engage in the enlargement of the project whereas others again mainly 
feel motivated for writing new articles if they are confronted with one missing in their search for 
specific content. Also, a person who has added one article, but currently says to be a passive user, 
emphasizes that if he did have the resources, he would probably engage himself in a different 
project: “I currently have no motivation. Although I find the Wikipedia project very interesting and 
useful, I currently do not have the time to engage myself in the editorial-process (And if I did have 
the time, I would probably spend it on other projects).”155 This indicates that people who use and 
like the Wikipedia project may not choose to dedicate their time and resources on the Wikipedia 
project even if they were to engage themselves in P2P production: there are so many different P2P 
projects on the Net and it is likely that many of those actively participating in some projects are 
passive users of other P2P project taking advantage of the contributions of others (for instance that 
151 Appendix B: Interview (1)
152“... Wikipediaen er via sine neutralitetsprincipper også et af de mest gennemførte eksempler på globalisering i praksis 
- uden om stater  og multinatíonale selskaber, ... det at lave noget i et åbent fællesskab, - et projekt  der vokser ved det at 
vi er flere, og kan dække mange områder,  og som  bliver styrket gennem den gensidige kritik  ... er meget spændene.” 
Appendix B: Interview (5)
153 Appendix B: Interview (4)
154 Appendix B: Interview (3)
155 Appendix B: Interview (2)
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is also the case with the authors of this project). 
   Turning our focus towards motivational reasons for engaging in the Stumble community, 
moderntimes says that hers are to find “... the most up to date information for work/interests. 
Entertainment too.”156 Thus she (indirectly) affirms our analysis of the StumbleUpon community. 
Along these lines, nutmeg states that her motivation for using the StumbleUpon network is “Partly 
to pass the time in the evenings when the children are in bed, partly to motivate me to keep track of 
developments in my old research areas (and associated areas) -- SU is a great way of 'bookmarking' 
things of interest, that would otherwise get lost in a standard bookmarks list.”157 Hence she adds the 
dimension of Stumble's easy blogging system described above in the specific chapter on 
StumbleUpon. Septembre stresses the communicative action in relation to the learning process of 
acquiring new knowledge (i.e. subjective knowledge via the information exchange on Stumble): 
“Community, learning, 'old fashioned slow communication' with people more or less my age (as 
opposed to chatting, more the realm of youngsters).”158 We see the tendency among our 
interviewees of stressing the social aspect of using StumbleUpon in relation to their information 
gathering on the Net: advaita25: “I like the concept and the ease with which one can use it to find 
interesting websites and people.”159, charleshb: “information, laughs and 'meeting' /exchanging 
ideas with people from across the globe whom I wouldn't ordinarily meet”160 SharKaliSharri: “It's a 
great way of using the net in a different way. It takes a social sphere into the process - makes it a 
sort of distributed surfing a.k.a. using the power of many eyes to reach more places than a single 
pair of eyes could do.”161 Anonymous sender: “To share interesting websites, to see what others 
have discovered, and to have interesting discussions about what we each find.”162 kingboy: “Some 
stumblers' pages are astounding sources of information (in the broadest sense of the word). Find 
good websites, increase the proportion of good* information in the noosphere, encounter like-
minded people...”163
   All in all people’s motivations for engaging in P2P communities are as heterogeneous as one may 
expect, nevertheless we can deduce a tendency within our interviews that point out social-
psychological rewards as well as the wish to enlarge personal knowledge sphere as main 
motivational factors within the group of active P2P users which we have interviewed. Thus both 
156 Appendix C: Interview (1)
157 Appendix C: Interview (3)
158 Appendix C: Interview (5)
159 Appendix C: Interview (6)
160 Appendix C: Interview (7)
161 Appendix C: Interview (8)
162 Appendix C: Interview (9)
163 Appendix C: Interview (10)
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the subjective and the intersubjective plays a role when our interviewees highlight their 
motivational factors of participating in their respective P2P community.
The Time Related Aspect of Contributions to P2P Projects
The time related aspect of involvement in P2P projects can be looked at through two different 
aspects. The first concerns the fact that the time participants spend on their P2P project can be said 
to be 'taken' from some other part of their day. In relation to StumbleUpon our interviewees 
generally express that the time they spend on Stumble comes out of time that was previously used 
for aimless or mindless browsing164 or other media-time such as watching television or computer 
gaming. This is in line with our analysis of Stumble where we state that it is, among other things, a 
tool that can structure one's approach to the gathering of online material. Only one user, kingboy, 
says that the use of StumbleUpon impinges on time he would otherwise have spend socialising 
(physically) with other people, though he adds that there “are also other factors limiting that part of 
my life. ... I try not to allow SU [StumbleUpon] (or PC time in general) to impinge on reading, 
exercise, meditation, cooking, artistic pursuits etc.”165. 
   In relation to Wikipedia, our interviewees generally express the same tendency in rleation to the 
time related aspect of their contributions to the project (i.e. that their contributions comes out of 
time that was previously used for browsing the Internet or other media-time such as watching 
television). One person remarks that the time he spends contributing to Wikipedia is time he would 
otherwise have spent finding a printed ressource that could provide the same information166.  
   Thus, the general tendency among our 15 interviewees is that the time that they spend on P2P 
projects is not going from physical socializing, familiar or work-related situations, but is primarily 
a structure applied to time spent on the Internet anyway. Also, Benkler underlines this point saying 
that “peer production draws effort that in many cases would otherwise have been use in purely non-
productive consumption – say, watching television” (Benkler 2002: 51).
   The other optic under which one can evaluate time in relation to P2P pertains to the participants' 
experience of time when online. An oft repeated observation concerning the Internet is that it is a 
media of time-space compression in that “flows of data ... race across vast distances in an instant” 
(Barney 2004: 62). Communication is instant and dissolves geographical understanding of place. 
164 I.e moderntimes says: “i don't know if it really replaced my internet time....it just changed it enormously”. Appendix 
C: Interview (1)
165 Appendix C: Interview (10)
166 Appendix B: Interview (3)
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   The fact that the network allow for instant communication and the fact that P2P projects often 
have modular structures with a high degree of granularity allow users to compress communicative 
action into a relatively short time-frame, compared to analog ways of communicating. Furthermore, 
online communication can, instead of being instant, also be asynchronous meaning that the online 
feedback of a dialog not necessarily takes place in 'real time', but can be shifted to suit the 
respective participants. As Benkler observes, online activities “fall in the same cultural 'time slot' as 
television shows and movies of the 20th century. “ (Benkler 2002: 20)
   Hence, when evaluating the responses of our interviewees, we can say that the time they spend 
participating in P2P production has mainly changed their relation to media from being consumers 
to being (inter)active users.
Validity of P2P Produced Knowledge
A central question which has been posed by our supervisors and other peer reviewers in regards to 
our project is whether the knowledge produced within P2P communities reaches the same quality 
(i.e. validity) as conventionally produced knowledge from, for example, academic communities. 
This question has already, more or less directly, been dealt with in “Knowledge and Information” 
and “The Relation between Scientific Knowledge & P2P Produced Knowledge” but these sections 
mainly serve the purpose of clarifying what exactly is meant by knowledge as a concept and 
followingly how P2P produced knowledge relates to that of academia. Thus, this section is 
dedicated to handling a question that, due to the intersubjective conditions of the answer, is largely, 
if not foremost, carried and characterized by mutual trust. 
   Since we have earlier concluded, through analysis, that the StumbleUpon community does not 
engage itself in systemic knowledge production (all the way from information to knowledge) but 
rather centers around the first step of full fledged knowledge production; information exchange, 
sharing and evaluation, this section is mainly based upon Wikipedia. Since the very notion of 
knowledge production within P2P communities explicitly carries the notion of validity within it, 
our definition of knowledge is included once again for reference:
Definition of knowledge: We subscribe to a definition of knowledge saying that it is a high-value 
form of information that is ready to apply to decisions and actions when combined with 
empiricism, context, interpretation, and reflection. Furthermore, knowledge should be 
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intersubjectively evaluated to be (a) justified true belief. Thus we hold that information, ideas and 
theories need to be tested against reality, and accepted or rejected on the basis of how well they 
correspond to observed facts in order to constitute knowledge. Knowledge should go through this 
process not just once, but continuously and always be open to change (improvements). Hence 
knowledge may be said to be dynamic and transitory, it is not a static entity through which we can 
somehow get to know the final truth and consequently be able to possess static knowledge. 
An example of how a given article on Wikipedia adheres to principles that, if not secures then at 
least makes credible to the greatest extent possible, the validity of the content within it, is here 
given: The “Jarmann M1884” (http://en.wikipedia.org/wiki/Jarmann_M1884) is one of the first bolt 
action repeating rifles in the world built and designed by a Norwegian gun smith in the 1870s. The 
article on the subject is characterized by a factual and yet easily digestible approach whereby all 
significant data are fully referenced to a dozen of third party resources (among these is an original 
advertisement contemporary with the marketing of the gun dating back from 1929, ensuring a 
degree of (historical) empiricism). The article is authored mainly by a single Wikipedian, thereby 
mirroring the approach most often used by closed encyclopedias, but is marked by quite a few 
distinguishing facts that allude to its status validity wise. First and foremost the content of the 
article has been worked upon and/or discussed by more than 10 Wikipedia editors and been 
featured on the front page of the encyclopedia which ensures some degree of scrutiny from 
thousands of visitors, a quick look at the history and discussion pages of the article shows this 
alongside with other data. For example, it seems that there has been a copyright infringement due 
to wrongful image use and more importantly the article has passed a formally requested Wikipedia: 
peer-review167 which means that multiple editors agree that the editorial quality of the article is as 
high as possible (a “Featured Article” label has been applied, the highest possible out of 7 possible 
labels”168 that may be applied to an article by Wikipedia editors).
   These control and evaluation mechanisms coupled with the open architecture and peer-review 
(intersubjective) potential of Wikipedia ensures that the validity of the material have been trialled 
to a satisfying degree (and, judging from the findings of Nature magazine presented in our 
“Wikipedia” chapter, indeed rightfully so). 
   Still, this is one out of a million plus articles – and who is there to ensure the quality? Certainly a 
lot more than is the case with ordinary encyclopedias, ultimately the trust needed to make the 
167  http://en.wikipedia.org/wiki/Wikipedia:Peer_review (visited 30th May 2006)
168 http://en.wikipedia.org/wiki/Wikipedia:Version_1.0_Editorial_Team/Assessment   (visited 30th May 2006)
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produce from large, well established P2P communities flourish is the same kind of trust which 
democracies need to flourish; a critical and engaged kind of trust. 
   We find that the biggest threat to knowledge is for knowledge to be considered static as that 
removes the ground for critical reflection. The acknowledgement of dynamic knowledge combined 
with trust explains why Wikipedia thrives on (or as some might phrase it in spite of) its openness – 
say, if anything is found to be wrong with an article I have written, change it, although I reserve the 
right to contest those changes. In other words, it is expected that Wikipedians can cite third party 
sources or otherwise produce argumentation in favour of their stands. That is where validity comes 
from, sustained communicative dialog. Seldom does validity rest on the power of the better 
argument as directly and solidly as is the case with Wikipedia. The fact that the sheer number of 
contestants in the argumentative dialog is unprecedented is of vital importance. Concluding further 
on this we find that one of the most important lessons to be learned from Wikipedia in regards to 
what constitutes valid knowledge is that knowledge itself should be regarded as transitory.
   
The Overall Effects of P2P
The effects of P2P are not directly visible on a societal level (for instance within the nation state). 
There are several reasons for this. First of all, one must clarify the semantics. P2P communities are, 
as it has been repeated throughout our project, decentralized and 'deterritorialized' by character. 
Society, on the other hand, refers to a community bound to a geographical area. Broadly, then, a 
P2P community and a society operate with two different concepts of locality. 
   In short, the communities within P2P and the communities referred to as society have widely 
different ontologies. This is not, however, to say that that they are essentially disconnected. They 
influence each other mutually through their common constituent, namely the human being, the 
people who make up the fabric of a society as well as a P2P community, although this reciprocal 
relationship can be obfuscated. Societies change when a number of people act in coordination and 
in unison within a localized area with a mutual understanding of the purpose. When used for 
knowledge production rather than coordination of localized action, the way participation in a P2P 
community influences the individual may not be directly transcribed to identifiable change on the 
societal level. 
   Knowledge is not (necessarily) equivalent to action and holds no transformative power per se. So, 
rather than formulating the overall effects of P2P in terms of action and change on the societal 
level, one must first and foremost formulate the effect in terms of knowledge (enlightenment and 
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rationalization of the life-world in the habermasian sense) as well as more and easier accessible 
information (exchange) and intersubjective knowledge on a social (intersubjective) level. One can 
then characterize the effect of P2P as being indirect on the societal level through a trickle down 
process, which can be thought to function in two ways; one pertaining to the knowledge produced 
and one to the system within which it is created. Democratic, horizontal dissemination and 
production of knowledge, which has some relation to societal systems on the institutional level, can 
be 'set afloat' among politically conscious people and grass root organizations. These individuals 
and organizations can act on this knowledge and let it guide their further actions and navigations 
within the political systems of society. Pertaining to the system, individuals participating in P2P 
communities can become aware of the network structure supporting the communities and the 
dynamics it enables and thus become more aware and conscious about enabling and disabling 
properties of systems in a directly societal context. 
   Hence, P2P repercussions into a wider societal context through enlightening participants and 
making them conscious of systemic dynamics. The system does not in itself push this attitude on 
participants, and hence there is no guarantee of awareness, but it might be speculated that a direct 
experience of the effect of P2P dynamics through participation in a community like Wikipedia or 
StumbleUpon will drive at least some users to reflect on the character of these dynamics and their 
possible application in societal contexts (after all that was the driving motivation factor behind this 
project). 
An aspect worthy of a bit more discussion and reflection is P2P communities' independence from 
geographical rootedness and the ability of the participants to navigate without the fundamental 
notion of physical space. As already stated this makes it hard to pin down the overall effect of P2P 
because the participants in a given P2P community are dispersed geographically, and because the 
internal 'awareness process' works on the individual level in the intersubjective knowledge 
production process. Hence it cannot be likened to changing the (social and existential) conditions of 
a geographically defined and confined community. 
   With this, the premise of the communicative action also changes. Without the physical aspect of 
the conversation, the positions from which the participants communicate can easily be veiled or 
obfuscated if desired or preferred. As we have argued, this approximates the habermasian 
theoretical ideal of constraint free communication because communicants can emancipate 
themselves from certain constraints imposed by their physical or social and societal position. Social 
classes may in this way be eroded away in online communication because users can chose to 
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emancipate themselves from them and followingly the power relations shaping the conversation 
can be radically changed. From this, one can opine that new digital classes arise to shape the online 
conversation in place of the old social classes, but the point is that overarching class differences of 
real space society and the way these may manifest in discussions are not directly applicable to the 
online/P2P sphere. This is not to say that other tacit rules and norms do not apply online; the norms 
are within P2P communities intersubjectively agreed upon through democratic communicative 
action. 
   The online P2P communities can thus not be divided along the same demarcating lines as 
communities within society, which also means that the process of P2P produced knowledge is not 
limited to the framework of, for example, certain academic communities. Participation in the 
production of knowledge is hence potentially possible for everyone (provided they have access to 
the physical infrastructure and sufficient technological knowhow). On the other hand, there is no 
guarantee that the topic of the intersubjective dialog (production process) entails anything that can 
be predicated as (scientific) knowledge. This does not necessarily imply that the educational (as 
pertaining to the concept of bildung) effect of the dialog is not present for the implicated 
individuals. 
   All in all, the overall social effect of P2P is the intersubjective production of knowledge. The 
(potential) individual effect for the participant in P2P community is heightened awareness, or, what 
may be termed education. The crux of the matter is: Relations and power structures online are not a 
duplicate of those present in real space. Therefore, development within one sphere cannot directly 
be perceived through the other. However, as P2P influences individuals, scattered geographically as 
they may be, who also interact with other systems in societal contexts, society might be changed 
gradually and from beneath through an emancipatory rationalization of the life-world of the 
individual members living within, and constituting, society at large.
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Conclusion
When drawing our final conclusions we have chosen a two route approach. First, we focus upon the 
overall results of the project by reflecting back upon our own mission statement, the problem 
definition and its accompanying sub questions. Secondly, we conclude upon the more abstract 
implications of the areas dealt with.
   To start with the central problem definition: How can decentralized P2P affect knowledge 
production in a democratic direction? First of all, it may be said that the technological foundation 
of P2P itself is an important part of the answer.169 That is to say, we conclude that the distributed 
and decentralized aspect of P2P technology reflects, and furthermore carries and enhances, the 
democratic mindset of its time (i.e. our contemporary time). When it comes to the practical 
realizations of decentralized P2P technology and communities our analysis of Wikipedia and 
StumbleUpon show ample evidence of this emancipatory aspect of P2P.170 We furthermore draw 
attention to the outright immense sustained growth and community carrying capacity exhibited by 
both the Wikipedia project and StumbleUpon's large-scale community which is indeed 
deterritorialized (even though our analysis of the digital divide indicate that certain conuntries, like 
USA, account for a large amount of, for instance, the StumbleUpon community and others are 
more or without representation, like China) and continuously growing. Currently it encompases: 
“850,000 people from 139 countries”171. When one links the sheer size of articles on Wikipedia172 
with the point, which we conclude upon our analysis; that Wikipedia represents a first class 
example of an equipotent democratic community and that information which is processed by that 
community undergoes a process that if not secures the validity of the resulting knowledge then at 
least makes it plausible to the largest extent possible, an answer starts to shimmer. Thus to answer 
our problem definition: Concluding upon our analysis of Wikipedia and StumbleUpon, it is clear to 
us that P2P networks and their communities make possible democratic cooperation at an 
unprecedented scale, the aspect of equipotency among the members of these communities is 
secured by code layer protocols that allow novel types of joint democratic production of both 
information and knowledge. 
169 We allude to this at the end of the “ARPAnet” section with the following sentence: “... into a neural Net, emulating 
the implicitly fail-safe features found in biological counterparts”.
170 Attention may dedicated to the final sections of both the “StumbleUpon” and “Wikipedia” chapters as well as the 
argumentation in “Validity of P2P Produced Knowledge” section.
171 http://www.stumbleupon.com/stumbleupon_press_release.pdf   (visited May 29th 2006)
172 “The English Wikipedia is larger than Britannica and Encarta combined. It has more than 130 million words and is 
the largest of the Wikipedias.” (Baumgart 2005)
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Moving on to the sub-questions: (1) How does P2P function technologically and socially? Can be 
answered as follows. Allowing for a fair deal of abstraction, technologically P2P is allowed to take 
place by its focused, decentralized use of technology already available long before the advent of the 
term P2P. P2P is a code layer contraption that makes clever use of the packet switching technology 
and large scale network technologies today roughly identified under the single term of the Internet. 
P2P functions socially by a tight integration between the interface that the individual is presented 
with and the underlying code which secures the equal rights of the participants and which 
undertakes various functions such as those that deal specifically with deliberate spam from man 
and machine alike. Despite the prominent role of the code layer it is still at the core 'only' a 
mediator between the individuals that participate in P2P communities – the social functioning and 
indeed the functioning of P2P communities at large is assured by the social responsibility and will 
towards equipotent cooperation as it is shouldered by each individual participant in a given 
community. Social P2P is at its core computer mediated, democratic dialog between humans in 
their equipotent collaboration in relation to the production process from information to(wards) 
knowledge within P2P communities. 
   (2) How is P2P supportive of different types of rationalities? We conclude that P2P is a 
technological framework for communication capable of incorporating both the logics of the life-
world and the system, as according to Habermas, without it leading to a conflict between the two 
and without the logic of the system swallowing up that of the life-world. The technology does, of 
course, still adhere to some rigid principles of instrumental logic; the physical layer of Wikipedia 
and StumbleUpon respectively is still, after all, machines. This is, moreover, the feature that allows 
P2P systems to approximate Habermas' ideal of constraint free communication. Through social 
P2P, rationalization need not run counter to emancipation from dominant power structures spiraling 
out from capitalism and its (political) super structures. 
   P2P makes possible unprecedented democratic collaboration on global scale. P2P increasingly 
gains momentum and force – a trend which is particularly visible within the blogosphere – and we 
find that this distributed, decentralized and essentially dispersed movement is what can lay the 
ground for the life-world reconquering its lost ground from the system. On a wider scale – that is, 
outside the scope of the specific P2P systems themselves – this entails action in reality (i.e. outside 
the virtual space of the Net), something which might be hard to define within the sub-universe of 
P2P. Participation in a P2P community is not equivalent to action per se, however it can constitute 
a level on which agents can intersubjectively construct a framework that act as mutual mental 
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backdrop (i.e. ideology or coordination) for action. 
   P2P, especially in its social incarnation akin to StumbleUpon, subsumes technology and dialog 
and in the process annihilates the potential conflict between the life-world and the system. The 
influx of information combined with intersubjective reflection can enable more enlightened choice 
in relation to course of action outside the sub-universe of Internet-borne P2P communities. 
   (3) How do information exchange and knowledge production take place within Wikipedia and 
StumbleUpon respectively? We conclude upon our analysis of the P2P encyclopedia Wikipedia that 
the intersubjective knowledge production that takes place within the community is based upon 
decentralized information gathering, equipotency (followingly, collaboration within the Wikipedia 
community starts from the premise that everyone can participate on equal terms and contribute 
their individual knowledge and resources to the overall resource) and peer-review (intersubjective 
peer-review is a fundamental feature in relation to the production process from information 
to(wards) knowledge within Wikipedia). Thus, initially, a user starts collecting information from 
different sources (that he perceives to be trustworthy) and pieces these together into a first draft 
article on a given topic. Subsequently, all active users can edit, question and/or extend upon the 
article. Thus the novelty of the production of knowledge within the Wikipedia community does not 
(necessarily) derive from the content as such, but from the insight gained by intersubjectively 
agreeing on the arranging of what already exists in novel ways. Furthermore, the scope of 
participation and the equipotent and democratic structure of the editorial decision may open up for 
articles on Wikipedia presenting more views on a given matter than a centralized encyclopedic 
counterpart. 
   The StumbleUpon community, diverse as it is, represents an earlier step in relation to the 
production process from information to(wards) knowledge than Wikipedia does; it is mainly a tool 
for intersubjective information exchange, sharing and evaluation that may be useful for the initial 
information gathering process in relation to knowledge production within Wikipedia (i.e. if a user 
of Wikipedia who takes upon him to begin the production process of a new article on Wikipedia 
integrates this process with the interactive use of StumbleUpon by, for instance joining a group 
specifically dealing with the topic of which he wants to write an article, he is likely to get direct 
access to more and better information than he would be able to find online singlehandedly). We 
conclude upon our analysis of StumbleUpon that the seamless integration of the tool-like aspects of 
Stumble enhances the possibilities for communal building and sharing, and for intersubjective 
evaluation of information and equipotent dialog to take place. Conversely, the presence of the 
intersubjective aspects such as meta tags, access to dialog concerning the validity and quality of 
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information, conversation among “mutual friends” etc. enables StumbleUpon to be integrated as a 
tool that can provide a high-resolution map as to where good online resources on a certain subject 
might be located. With the Stumble network, this democratic, communal organizational form is 
able to take place globally (deterritorialized) at an unprecedented scale. 
   We conclude that Wikipedia and StumbleUpon indicate the power that lies hidden in combining 
models of distributed, decentralized, production with knowledge production and creativity on the 
backbone of technology that nourishes equipotent, democratic participation and innovation. 
   (4) How do the digital divide and control mechanisms affect P2P production? We conclude upon 
our analysis of the digital divide and its multidimensional and complex causes that truly global 
dialog across regional and cultural borders through P2P networks is not possible as long as large 
groups are excluded due to, for example, lack of the infrastructure and sufficient technological 
knowhow needed to be included in P2P production. Currently, this exclusion is visible in what we 
have termed multi layered exclusion vectors that integrate with an array of social, regional and 
national variables. It is, however, important to emphasize that nothing in the principles of P2P 
operates to exclude or discriminate these groups. Nevertheless, it is a practical fact that P2P must 
operate under, albeit it is rooted in complexities removed from P2P. Also, due to the continuous 
development of infrastructure worldwide an increase in terms of proficient skills for Internet usage 
(and participation in P2P communities) can be assumed to follow. Therefore, we find that there is 
sufficient evidence to indicate that, even though the digital divide is not likely to ever be evened 
out completely due to the field being characterized by so rapid evolution as that of technology, an 
increase in terms of proficient skills for Internet usage (and thereby potentially participation in P2P 
communities) can be assumed to follow. 
   Based on our analysis, we find that the latent potentials in the rise of global Internet penetration 
loose their democratic and emancipatory aspects if a discriminatory mechanism is introduced at the 
code layer. Alterations in the fundamental architecture of the Internet such as those outlined in the 
discussion around Net neutrality would have immediate and direct implications for P2P networks 
and the communities around these. We conclude that the Internet in its current form has become so 
penetrated by the logics of capital (i.e. commercialized) that its emancipatory structure might 
collapse under the it. The Internet's current neutral structure (at least in the Western world) does, by 
character, not work to counteract initiatives taken to change this structure (i.e. by governments, 
business or the like) – the technology is not active in that sense. Therefore, it is up to the users of 
the Internet to 'protect' its current architecture (the code layer). 
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   The digital divide is a real problem, but not unsurmountable. On the other hand, a change of the 
architecture of the Net can be devastating, in principle and in practice, to the democratic and 
emancipatory potentials of P2P. Hence, we conclude upon this part of our analysis that the greatest 
challenge is symbolized by, and embodied in, capital, the very force that has provided for the 
exceptional growth of the Net in the first place. 
Given the seminal character of P2P production – equipotency of participants within a given P2P 
community, decentralization, democratization, deterritorialization, potentially global in span, 
asynchronous (peers that collaborate on a project can work on it asynchronously), and lastly that 
P2P is a medium of time-space compression – we conclude the following:
   If the current open architecture of the Internet is sustained and spread, and the P2P model is 
adopted widely, the production of knowledge can be structured around democratic ideals 
supportive of the intersubjective, dialog-oriented rationality of the life-world, which is further 
enforced by the fact that P2P enable an approximation of communication free of constraints. 
Wikipedia and StumbleUpon provide flourishing and powerful examples of how this rationality can 
play out online with astonishing, though different, results. 
   In essence: P2P makes possible technology mediated, democratic collaboration centered around 
the production process from information to(wards) knowledge of a scale and magnitude which is  
unprecedented.
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Appendix A 
Glossary
Community: We apply the community concept to demarcate the coming together or collaboration 
of peers around a specifically chosen subject or area of interest. In short, network is oriented 
towards the interconnection of the machines, community towards the social collaboration of peers. 
The two terms, however, are mutually inclusive.
Democracy: When analyzing democratic potentials of P2P, we refer to direct democracy. 
Democracy is, in our use of the term, decentralized, meaning the rule of the common people; every 
person is considered as a holder of the decision-making power. Thus every participant within a P2P 
community holds a part of the decision-making power, however, it is the the joint decision of the 
majority of a given community that holds the practicing power. This type of democracy is 
deterritorialized, in other words, transcends and includes regional boundaries, which opens up for 
democratic cooperation on a global scale. 
Equipotency: means that it is the immediate practice of cooperation which determines the 
expertise and level of participation within a certain community: there is no prior formal filtering for 
participation. Communication is based on a 'flat' structure, rather than being top-down, and the 
feedback is systemic, integrated in the protocol of the cooperative system
Information: Information is any kind of message from a sender to one or more receivers. Thus 
information does not have to be accurate if evaluated, for instance, according to scientific methods, 
it merely has to be a collection of (raw) data communicated from a sender to one or more receivers. 
Information can also be conceptualized as sensory input of all kinds. Hence, our environment is rife 
with information.
Knowledge: We subscribe to a definition of knowledge saying that it is a high-value form of 
information that is ready to apply to decisions and actions when combined with empiricism, 
context, interpretation, and reflection. Furthermore, knowledge should be intersubjectively 
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evaluated to be (a) justified true belief. Thus we hold that information, ideas and theories need to be 
tested against reality, and accepted or rejected on the basis of how well they correspond to observed 
facts in order to constitute knowledge. Knowledge should go through this process not just once, but 
continuously and always be open to change (improvements). Hence knowledge may be said to be 
dynamic and transitory, it is not a static entity through which we can somehow get to know the 
final truth and consequently be able to possess static knowledge. 
Knowledge production: Every product, physical or semi-physical (software), is, at one point, at a 
conceptual stage, if this stage becomes user-centered then “[u]sers that innovate can develop 
exactly what they want, rather than relying on manufacturers to act as their (often very imperfect) 
agents” (Hippel, 2005: 17). However, before the conceptual stage matures into a form of finalized 
object, the information within the stage must mature and move towards intersubjectively validated 
information (i.e. knowledge) – this transformation process, which may practically be viewed as the 
production of knowledge, is the theme of our project. 
Meta Tagging: To paraphrase Tim Berners-Lee (Berners-Lee, 2000: 258) meta data is, simply put, 
data about data. Meaning that meta tagging amounts to the same process which is normally 
associated with putting a sticker, reflecting the content, on a box that needs labelling for easier 
retrieval of papers or otherwise. On the Net, meta tagging has a more elaborate function; instead of 
just relying on a limited amount of labels on each piece of data (that is, on each web site in 
connection to Stumble) StumbleUpon (and similar tools) allows each individual user to tag data 
according to his/her interest which means that after a given amount of time “tag clouds” form 
around different types of data which has been categorized in a similar fashion by a huge amount of 
users – leading to a form of taxonomy which has been dubbed “folksonomy” in late 2003.173
Network: the network predicate is used to demarcate the technical, structural organization of peers.
Network Technology: We subscribe to a definition of technology as being synergistically related 
to society as a whole. Etymologically, technology stems from the Greek word techné, which means 
173 http://en.wikipedia.org/wiki/Folksonomy
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“... the practical arts, those forms of applied knowledge that ... typically results in the fabrication of 
useful things” and logos, which means “... 'the word' or speech, and more broadly denotes a 
reasoned account of a thing, an account that collects particulars into a rational, coherent whole” 
(Barney, 2004: 35-36). Generally we understand technological innovation as progress (baring in 
mind that this is strictly in relation to network technology, not technology at large). Also we find 
that technological progress should be viewed as continuous rather than discontinuous. Thus, rather 
plainly, we end up regarding network technology not as something essentially artificial, but as a 
natural part of evolution that is gradually and synergistically transfused into society as a whole. 
Furthermore, we emphasize that network technology enables easy collaboration on a grand scale 
and unbound to physical rootedness. Specifically, network technology enhances the human 
capabilities of knowledge production through structured dialog and intersubjective evaluation.
Open source: Open source software refers to computer software with its source code available and 
under an open source license so that anyone is potentially able to study, modify, and improve its 
design as long as all editions and improvements are rendered under the same license. Open source 
software has to be publicly available for further modifications and free use. Hence open source 
licenses are often referred to as 'viral' type licenses. Thus the decentralized open source model 
allows for the concurrent use of different agendas and approaches in production, in contrast to more 
centralized models of development, such as those typically used in proprietary software 
production.174 The open source model is also applied in relation to open source learning175 and 
literature licensed under the Creative Commons.176
P2P: A P2P network is, in the strict technical sense, one where the content is being served or 
produced not by a single central server, but by equals, or 'peers', linked through a centerless 
network. The peers may be represented by computers alone, but more than often (as in relation to 
our case studies), peers represent humans working together, via their computers, towards a common 
goal. We term this form of P2P as social P2P since it involves computer mediated, democratic 
dialog between humans – social P2P communities need not be centerless in the strict technical sense 
174 http://en.wikipedia.org/wiki/Open_source
175 See former project “Open Source Learning” available online: http://www.corporateright.org/sp/index.htm
176 http://creativecommons.org/
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but as a minimum individuals should, on a principle level, be able to enter and participate in a given 
community on equal terms. P2P differs from earlier forms of cooperation mainly in that the 
complexities of interactions, which normally represent a substantial burden, especially when it 
comes to large scale cooperation, can be more or less leveraged by technology – thus a P2P network 
may scale seamlessly to millions of participants – efficiently bypassing the restraints that have 
traditionally been applied to other forms of cooperation. Thus P2P makes possible unprecedented 
democratic collaboration on global scale. In our investigation, we focus on the potentials of social 
P2P. We perceive social P2P to have emancipatory potentials. 
Technology: See Network technology
Abbreviations
GPL: General public licence
Html: Hypertext markup language
Http: HyperText Transfer Protocol
ICT: Information and communication technology
IP: Internet protocol
ISP: Internet service provider
P2P: Peer-to-peer
TCP/IP: Transmission Control Protocol/Internet Protocol
WWW: World Wide Web
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Appendix B: Interview Questions Wikipedia
1. Hvordan blev du bekendt med det danske Wikipedia projekt?
How did you become involved in the Wikipedia project?
2. Hvad er din position inden for det danske Wikipedia projekt (passiv/aktiv bruger, registreret 
bruger, administrator, initiativtager etc.)?
What is your position within the Wikipedia community (passive/active user, registered user, 
administrator, etc.)?
3. Hvad er din motivation for at engagere dig i Wikipedia projektet?
What is your motivation for engaging yourself in the Wikipedia project?
4. Hvor lægger du dine primære kræfter inden for projektet (redigering, fejlretning, 
vandalisme, skrive nye artikler etc.)?
Where do you put most resources within the project (error correction, editing, vandalism, 
adding new articles, etc.)?
5. Er der et (favorit)emne på Wikipedia, hvor du lægger flest kræfter?
Do you have favorite subject on Wikipedia which you concentrate upon?
6. Hvor meget tid bruger du cirka om måneden på at kontribuere til Wikipedia?
How much time do you estimate that you spend on contributing to Wikipedia on a daily 
basis (~average)?
7. Hvor går den tid du nu bruger på Wikipedia fra ifht din tidligere rytme (fjernsyn, socialt 
samvær, haven etc.)?
Where does that time come from, in relation to your pre-wikipedia days ;) (tv, garden, 
socialising, etc.) ?
8. Hvad får du personligt ud af at kontribuere til Wikipedia?
What is your personal gain from contributing to Wikipedia?
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9. Hvad ser du af styrker og svagheder ved at holde indholdet i Wikipedia åbent ifht. 
traditionelle statiske encyklopædier?
What do you see as the strength and weaknesses of Wikipedia?
10. Har du fået nye kontakter og/eller venskaber via dit engagement i Wikipedia?
Did you get new contacts &/ friendships via your use of Wikipedia?
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Appendix B: Interview (1)
How did you become involved in the Wikipedia project?
I got involved in the Wikipedia project trough my brother.
What is your position within the Wikipedia community?
Passiv/active user.
What is your motivation for engaging yourself in the Wikipedia project?
I think that it is a gift to be able to share all kinds of information via the internet, and with 
the Wikipedia website no one gets excluded!
Where do you put most resources within the project?
Adding new articles.
Do you have favorite subject on Wikipedia which you concentrate upon?
No not in particular.
How much time do you estimate that you spend on contributing to Wikipedia on a daily 
basis (~average)?
5 minutes maybe.
Where does that time come from, in relation to your pre-wikipedia days?
Don\'t watch too much tv anymore.
What is your personal gain from contributing to Wikipedia?
More knowledge
What do you see as the strength and weaknesses of Wikipedia?
I see it as a great strength that no body is exclude from contributing with their knowledge!
Did you get new contacts and or friendships via your use of Wikipedia?
Nope 
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Appendix B: Interview (2)
How did you become involved in the Wikipedia project?
I have contributed one article to Wikipedia.
I am currently not involved in the Wikipedia project.
What is your position within the Wikipedia community?
passive user.
What is your motivation for engaging yourself in the Wikipedia project?
I currently have no motivation. Although I find the Wikipedia project very interesting and 
useful, I currently do not have the time to engange myself in the editorial-process (And if I 
did have the time, I would probably spend it on other projects).
Where do you put most resources within the project?
Do you have favorite subject on Wikipedia which you concentrate upon?
As a user, I use almost every area of Wikipedia. Most of the time I end up using Wikipedia 
through Google. I input a search query, and often a Wikipedia article relating to the subject 
is at the top.
How much time do you estimate that you spend on contributing to Wikipedia on a daily 
basis (~average)?
0 seconds.
Where does that time come from, in relation to your pre-wikipedia days?
What is your personal gain from contributing to Wikipedia?
The one article I contributed was an article about my own product. :-)
What do you see as the strength and weaknesses of Wikipedia?
I see Wikipedia as a very useful resource of knowledge - I see vandalism and the 
uncertainty of the validity of the knowledge as teh the weaknesses of Wikipedia.
 - I think a \"This has been verified by Expert XYZ\" icon or something would solve a lot :)
Did you get new contacts and or friendships via your use of Wikipedia?
no. 
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Appendix B: Interview (3)
How did you become involved in the Wikipedia project?
First as a user, found it through google -then more actively because (much to my surprise) there 
was actually an article missing ;)
What is your position within the Wikipedia community?
mostly passive, but sometimes active on minor corrections, extensions..etc. (have only contributed 
one article so far)
What is your motivation for engaging yourself in the Wikipedia project?
..there was actually an article missing ;)
Where do you put most resources within the project?
error correction, editing, vandalism,
Do you have favorite subject on Wikipedia which you concentrate upon?
Nope. I love it all.
How much time do you estimate that you spend on contributing to Wikipedia on a daily basis 
(~average)?
10m.. varies a lot though.
Where does that time come from, in relation to your pre-wikipedia days?
10m.. i dont do micro management!
What is your personal gain from contributing to Wikipedia?
Feeling good when adding stuff and benefitting immensely from the work of others.. growing sense 
of collective intelligence/memory bank
What do you see as the strength and weaknesses of Wikipedia?
it\'s centralized server system.. i would like to see several public mirrors (they functions as mirror 
only and b closed f editing f all that i care). otherwise it\'s just all great!
Did you get new contacts and or friendships via your use of Wikipedia?
Nope, but i imporved the ones i already have by becoming cleverer ;) 
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Appendix B: Interview (4)
How did you become involved in the Wikipedia project?
I was doing a university project a few years ago on Open Source Learning, and we did, among other 
things, an analysis of the Wikipedia project. Has used it as one of my main encyclopeadic resources 
since then
What is your position within the Wikipedia community?
Border line between passive and active user. I occassionally make minor corrections, but am not a 
registered user (yet)! Have thought of writing several articles, will do soon ;)
What is your motivation for engaging yourself in the Wikipedia project?
To participate in the decentralized production of knowledge in collaboration with A LOT of other 
people
Where do you put most resources within the project?
Error corrections and simply reading articles
Do you have favorite subject on Wikipedia which you concentrate upon?
Nah, would\'t say
How much time do you estimate that you spend on contributing to Wikipedia on a daily basis 
(~average)?
on daily basis, right now the contribution aspect must be said to be app zero. Reading, perhaps half 
an hour on average
Where does that time come from, in relation to your pre-wikipedia days?
The seeking out of book resources that could provide me with the same info
What is your personal gain from contributing to Wikipedia?
Well, being part of the overall project, instead of online taking advantege of other peoples\' efforts. 
Even though that\'s still what I do most
What do you see as the strength and weaknesses of Wikipedia?
Strength: The rapid evolution of knowledge production
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Appendix B: Interview (5)
1.Hvordan blev du bekendt med det danske Wikipedia projekt?
Husker det ikke konkret, men stødte ind i det under forskellige søgninger allerede tidligt 2003, men 
troede i starten ikke på projektets holdbarhed.
2.Hvad er din position inden for det danske Wikipedia projekt (passiv/aktiv bruger, registreret 
bruger, administrator, initiativtager etc.)?
Jeg er aktiv, registreret bruger (siden november 2003), og har taget flere intiativer vedr. 
strukturopbygning og lign. Desuden er jeg "duks", dvs. indgår i en turnus om at udføre 
tilbagevendende funktioner.
3.Hvad er din motivation for at engagere dig i Wikipedia projektet?
Jeg ser internettet som et stort universelt bibliotek, og wikipediaen som et af de bedste redskaber til 
gi' det lidt struktur. Samtidig er åbenheden en garanti for alsidighed, (omend den også i nogle 
tilfælde giver vel meget plads til at ride personlige kæpheste) .  Wikipediaen er via sine 
neutralitetsprincipper også et af de mest gennemførte eksempler på globalisering i praksis - uden 
om stater  og multinatíonale selskaber, og forløbet indtil nu  er ekstremt imponerende. - at være en 
del af en sådan nyskabelse er nok den stærkeste motivation, men også det at lave noget i et åbent 
fællesskab, - et projekt  der vokser ved det at vi er flere, og kan dække mange områder,  og som 
bliver styrket gennem den gensidige kritik  (som nogle gange fører til hårde følelsesladede
diskusioner, men som regel også konsensus)  - er meget spændene.
4.Hvor lægger du dine primære kræfter inden for projektet (redigering, fejlretning, vandalisme, 
skrive nye artikler etc.)?
Mit primære felt er historie, med hovedvægt på dansk lokalhistorie, men ofte strejfer jeg om og 
bearbejder de ting/mangler/fejl /vandalisme jeg falder over. Bruger meget energi på at finde 
illustrationsmateriale dels til lokalhistorien i ældre literatur, hvor ophavsretten er udløbet, dels i
almindelighed på de andre wikipediaer og især i samlingen på  Wikimedia Commons . 
http://commons.wikimedia.org/wiki/Main_Page
Nogle gange oversætter jeg artikler, primært fra norsk og svensk wiki.
5.Er der et (favorit)emne på Wikipedia, hvor du lægger flest kræfter?
er vel nærmest besvaret under 4.
6.Hvor meget tid bruger du cirka om måneden på at kontribuere til Wikipedia?
Svært at sige - Projektet er altid åbent når jeg er hjemme, så jeg kan gå til og fra, så hvad det bliver 
i timer pr md. ???  det svinger nok mellem 80 og 100 timer
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7.Hvor går den tid du nu bruger på Wikipedia fra ifht din tidligere rytme (fjernsyn, socialt samvær, 
haven etc.)?
Primært fra andet internetarbejde, men eller lidt af det hele
8.Hvad får du personligt ud af at kontribuere til Wikipedia?
er vel nærmest besvaret under motivation i pkt. 3.
9.Hvad ser du af styrker og svagheder ved at holde indholdet i Wikipedia åbent ifht. traditionelle 
statiske encyklopædier?
Styrken  er at den kan være, og ofte er, mere aktuel ved et papirværk. Hyberlinkstrukturen gør 
samtidig et internetprojekt mange gange lettere at manøvrere i end i et bogværk. En større 
alsidighed , og at man ikke er bundet af en pladsmæssig ramme giver mange muligheder som et 
bogværk aldrig kan få. Svagheden er de tilfælde hvor fejl og misinformation ikke bliver opdaget;
Wikipediaen er sårbar da nogle kommer med udokumenterede bidrag, eller ting de mener at have 
set eller hørt "et eller andet sted", og det hænder også at folk med skjulte dagsordener bidrager, 
men til gengæld er der heller ikke andre tilsvarende værker, hvor samtlige læsere kan gå ind som
korrekturlæsere; det fanger det meste.
10.Har du fået nye kontakter og/eller venskaber via dit engagement i Wikipedia?
Vi faste bidragydere kender efterhånden hinanden ret godt, selv om vi i de fleste tilfælde aldrig har 
mødtes, så selvfølgelig er der nogle man betragter mere som venner end andre. Tit er der også 
meget almen småsludren på chatten , og der har været holdt enkelte træf,  men det er primært
internetbekendtskaber, som man så tilgengæld er ret konstant i kontakt med, eller følger, gennem 
det daglige arbejde.
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Appendix C: Interview Questions StumbleUpon
1. How did you become involved in the StumbleUpon network?
2. What do you use the StumbleUpon network for (do you spend a lot of time being an 'active' 
user (writing reviews..etc) or do you use the network more passively)
3. What is your motivation for using the StumbleUpon network?
4. Which feature within StumbleUpon do you put the most energy in (reviews, visiting friends, 
'free' stumbling..etc.)?
5. How much time would you estimate you spend on StumbleUpon a day, on average?
6. Where does that time come from, in relation to your pre-stumble days ;) (tv, garden, 
socialising, etc.) ?
7. What is your personal gain from using StumbleUpon?
8. What do you see as the strength and weaknesses of StumbleUpon?
9. Did you get new contacts &/ friendships via your use of StumbleUpon?
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Appendix C: Interview (1)
User: moderntimes 
How Did You Become Involved?
Installed firefox and found the SU extension on the extensions site.
What do you use the StumbleUpon network for?
Active and passive.  Work and play.
What is your motivation for using the StumbleUpon network?
Finding the most up to date information for work/interests. Entertainment too.
Which feature within StumbleUpon do you put the most energy in?
reading/viewing sites, reviews,  personal messaging, forums
How much time would you estimate you spend on StumbleUpon a day?
4 - 5 hours (this is hard to say because I have it running all the time yet don\'t actively participate 
all day long)
Where does that time come from, in relation to your pre-stumble days?
i don\'t know if it really replaced my internet time....it just changed it enormously
What is your personal gain from using StumbleUpon?
professionally i have found amazing resources and learned many things
personally i have enjoyed the social aspect of stumble since it allows you to dialogue with like 
minded individuals
What do you see as the strengths and weaknesses of StumbleUpon?
strengths:  as a search tool it has surpassed all others on the web for me
weaknesses:  the information is not very portable outside of the SU domain...it would be nice to be 
able to export our tagged bookmarks, for example
Did you get new contacts and or friendships via your use of StumbleUpon?
Both although I have yet to meet an SU friend/contact in person....I don\'t doubt that I will 
eventually. 
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Appendix C: Interview (2)
User: tncweb
How Did You Become Involved?
The Nature Conservancy\'s central web team found StumbleUpon in our logs of referrers.  We 
joined SU and created a profile to see how people were recommending our site in order to best 
understand how visitors interact with us online and *want* to interact with us.  We posted a 
completely open/transparent recommendation for our own site in which we introduced ourselves, 
asked a few questions for visitors, and then just started stumbling...
What do you use the StumbleUpon network for?
We recommend web sites that focus on nature, camping, the outdoors, other environmental 
organizations and non-profits that have similar or supporting missions.
What is your motivation for using the StumbleUpon network?
We like being one step closer to our visitors and learning what they think about our web presence 
as well as the web presences of our partners.
Which feature within StumbleUpon do you put the most energy in?
\"Free Stumbling\" -- it helps us find a lot of great resources on the web that we never knew about 
before!
How much time would you estimate you spend on StumbleUpon a day?
More when we first became involed (at least 10+ stumbles a day), but not too much at the moment.
Where does that time come from, in relation to your pre-stumble days?
n/a
What is your personal gain from using StumbleUpon?
We learn about what our audiences of visitors like to see online, which helps us improve our online 
experience as we create new content, redesign, etc.
What do you see as the strengths and weaknesses of StumbleUpon?
It\'s a bit of a closed system, esp. when compared to a relatively open system like, say, Ma.Gnolia. 
 Stumble results don\'t appear in search engines, for example.  The joining process is a bit 
draconian and not as easy to manage as we\'d like.
Did you get new contacts and or friendships via your use of StumbleUpon?
You bet; see them @ http://tncweb.stumbleupon.com/friends/ 
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Appendix C: Interview (3)
User: nutmeg 
How Did You Become Involved?
A friend who was also using Firefox downloaded SU extension and thought I might like to have a 
go. Took me a while to get going... had no idea when I installed it what it did/could do.
What do you use the StumbleUpon network for?
Active user. Not usually too impressed by a lot of what I stumble, so look on \'friends\' pages for 
suggestions or search stuff out myself to review.
What is your motivation for using the StumbleUpon network?
Partly to pass the time in the evenings when the children are in bed, partly to motivate me to keep 
track of developments in my old research areas (and associated areas) -- SU is a great way of 
\'bookmarking\' things of interest, that would otherwise get lost in a standard bookmarks list.
Which feature within StumbleUpon do you put the most energy in?
I suppose I like hunting out science stuff in my fields of interest - and reviewing. I like to visit 
\'friends\' to see what they\'ve found of interest too.
How much time would you estimate you spend on StumbleUpon a day?
Probably a couple of hours - but I come and go from the computer, doing other things at the same 
time.
Where does that time come from, in relation to your pre-stumble days?
I\'ve always spent quite a bit of time online so very little increase in time from pre-stumble days. I 
just get more out of it now. Being a single mum with young kids, socialising out of the home in the 
evenings has never really been an option, so going online when children are in bed is my substitute 
for a social life... Not a big fan of TV so hasn\'t impacted on that.
What is your personal gain from using StumbleUpon?
Something to do when insomnia strikes...!
What do you see as the strengths and weaknesses of StumbleUpon?
Strengths: Seeing sites/articles I\'d probably not discover on my own. From a personal point of 
view, using SU hasn\'t resulted in me being bombarded with messages form sad losers of men who 
want to see my picture. So that\'s good.
Weaknesses: People who take SU rather too seriously in the core forums - and who are at times 
pretty unpleasant to newcomers who want help.
Did you get new contacts and or friendships via your use of StumbleUpon?
Some, but I don\'t have a lot of interaction with other stumblers except for commenting on what 
they might have sent me or posted on their pages. 
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Appendix C: Interview (4)
User: tomkeenan
How Did You Become Involved?
Saw a review of the Firefox extention that looked interesting
What do you use the StumbleUpon network for?
I spend too much time at it. I write reviews although I\'m certainly nowhere near being among the 
more active stumblers.
What is your motivation for using the StumbleUpon network?
Find interesting sites
Which feature within StumbleUpon do you put the most energy in?
I have no idea how to compartmentalize it.
How much time would you estimate you spend on StumbleUpon a day?
at least an hour - sometimes more.
Where does that time come from, in relation to your pre-stumble days?
???
What is your personal gain from using StumbleUpon?
entertainment
What do you see as the strengths and weaknesses of StumbleUpon?
I DO enjoy the erotic sites, but I think that there have been some unfortunate side effect of this 
phenomena. I strive to keep my review site non-pornographic. I have had an occasional image 
which showed minimal tasteful nudity. ( I think you might be able to find 3 out of 960+ reviews.) 
And I was not rated R or X. But a person who disliked something I had written evidently marked 
my site as R. I disagree with the rating but I have been unable to get this changed.
I have also noticed that selecting certain forums will lead to a restrictive ranking. It would make 
more sense to have the rating be related to the reviews not what someone might view.
In general I think the whole thing works well. I can think of improvements that could be made but 
I\'m not sure that it relates to strengths or weaknesses as much as new opportunities.
Did you get new contacts and or friendships via your use of StumbleUpon?
I have many \"friends\" although I think it\'s a misnomer. They aren\'t true friends - just people 
whose selected sites I am interested in seeing or people who are interested in seeing my selected 
sites. 
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Appendix C: Interview (5)
User: Septembre
How Did You Become Involved?
I checked the log files of the web server of unilang.org - and found some strange referrers there. To 
check if it was \"referrer spam\", I visited the site. It turned out that \"my\" web site had been 
recommended by several \"stumblers\". What should I say, curiosity killed the cat ^^
What do you use the StumbleUpon network for?
After a couple of days of \"passive\" usage (that filled my bookmarks folder), I decided that I had a 
lot to share. First bookmarks, later on ideas.
What is your motivation for using the StumbleUpon network?
Community, learning, \"old fashioned slow communication\" with people more or less my age (as 
opposed to chatting, more the realm of youngsters).
Which feature within StumbleUpon do you put the most energy in?
Reviews and visiting friends. I almost dropped \"free stumbling\".
How much time would you estimate you spend on StumbleUpon a day?
30min to an hour
Where does that time come from, in relation to your pre-stumble days?
less chatting or watching TV (OK, lets say, I gave up watching TV some time before)
What is your personal gain from using StumbleUpon?
Trying to find words to express my own point of view helps me to put things into perspective. I 
learned a lot about politics, activism, humanities, anthropology, art, beauty, science, mathematics 
and being young or old by exploring pages that were suggested by friends.
What do you see as the strengths and weaknesses of StumbleUpon?
The strength and the weakness of SU is self-organization of groups of people with more ore less 
similar interests or points of view (e.g. you won\'t find many American gunslingers under my 
friends). Hence one can get the wrong impression that the own point of view is more common than 
it actually is.
Another weakness is the predominance of the English language. I love to learn languages - and I 
can\'t resist inviting interesting people to my friends-list, speaking a language I currently learn. 
Unfortunately, people rarely ever review non-English pages!
Did you get new contacts and or friendships via your use of StumbleUpon?
Yes, quite some. I\'ve got two invitations so far - and I\'m looking forward to meeting SU friends! 
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Appendix C: Interview (6)
User: advaita25 
How Did You Become Involved?
I heard about it on a UK TV programme (\'The Gadget Show\' on Channel Five)
What do you use the StumbleUpon network for?
A mixture of both (depending on how busy I am). I tend to be more \'active\' on the weekends and 
\'passive\' during the week (I usually check for any messages daily though).
What is your motivation for using the StumbleUpon network?
I like the concept and the ease with which one can use it to find interesting websites and people.
Which feature within StumbleUpon do you put the most energy in?
Visiting and writing to friends.
How much time would you estimate you spend on StumbleUpon a day?
30 minutes
Where does that time come from, in relation to your pre-stumble days?
Aimless browsing
What is your personal gain from using StumbleUpon?
Coming across pages and people that I wouldn\'t have done otherwise.
What do you see as the strengths and weaknesses of StumbleUpon?
Strengths - social networking, stumbling tuned to one\'s interests, ease of use
Weaknesses - none that I can think of (apart from the limitations of the \'free\' version)
Did you get new contacts and or friendships via your use of StumbleUpon?
Yes 
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Appendix C: Interview (7)
User: charleshb  
How Did You Become Involved?
browsing extensions to firefox
What do you use the StumbleUpon network for?
initially I was passive - using SU to generate random web pages, then after some months I chose a 
nickname, uploaded a picture and started to get more involved
What is your motivation for using the StumbleUpon network?
information, laughs and \'meeting\' /exchanging ideas with people from across the globe whom I 
wouldn\'t ordinarily meet
Which feature within StumbleUpon do you put the most energy in?
increasingly reviews, stumble randomly less, talk more
How much time would you estimate you spend on StumbleUpon a day?
couple of hours, but spread over the day
Where does that time come from, in relation to your pre-stumble days?
tv, gaming,
What is your personal gain from using StumbleUpon?
mutual exchange of ideas and expereinces
What do you see as the strengths and weaknesses of StumbleUpon?
SU brings a sense of community to the net, that said its a broad church, that\'s its strength and 
that\'s its weakness, it reflects the tastes and prejudices of each stumbler, therefore there is good, 
the bad, and the indifferent
Did you get new contacts and or friendships via your use of StumbleUpon?
yes 
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Appendix C: Interview (8)
User: SharKaliSharri  
How Did You Become Involved?
A friend of mine recommended it.
What do you use the StumbleUpon network for?
It varies. Sometimes I do some reviews, but sometimes not so much. I  used the \'stumble\' buttom 
in the start but not so much lately. I use it quite often for exchanging sites with mates.
What is your motivation for using the StumbleUpon network?
It\'s a great way of using the net in a different way. It takes a social sphere into the process - makes 
it a sort of distributed surfing a.k.a. using the power of many eyes to reach more places than a 
single pair of eyes could do.
Which feature within StumbleUpon do you put the most energy in?
reviews and sending and recieving stumbles.
How much time would you estimate you spend on StumbleUpon a day?
5 minutes tops
Where does that time come from, in relation to your pre-stumble days?
mindless surfing.
What is your personal gain from using StumbleUpon?
Well, mostly what I said in the motivation part. The power of sharing online experiences.
What do you see as the strengths and weaknesses of StumbleUpon?
Strenght: systematizing and making easy access to social surfing which in the past would be a more 
accidental thing from messageboards and such.
Strengt: the ease with which you can make a nice personal blog.
Weakness: hmm can\'t think of anything in particular.
Did you get new contacts and or friendships via your use of StumbleUpon?
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Some new peripheral contacts, no new friends (sniff).
Page 142/156
P2P: Information Exchange & Knowledge Production 
Appendix C: Interview (9)
User: (unknown sender)  
How Did You Become Involved?
I like searching the internet for offbeat sites using odd combinations. Doing this, I stumbled upon a 
reference to Stumbleupon.
What do you use the StumbleUpon network for?
I like to share my finds, so I enjoy injecting new discoveries into the SU database, so I am a very 
active user.
What is your motivation for using the StumbleUpon network?
To share interesting websites, to see what others have discovered, and to have interesting 
discussions about what we each find.
Which feature within StumbleUpon do you put the most energy in?
reviews: 50%, visiting friends: 40%, free stumbling: 10%
I would rather visit friends sites to find new sites because the free stumbling is not very targeted to 
my interests. The algorithm to select sites that may interest me is not as good as what a like-minded 
friend may choose to share. I would like to see more features in the friends area, such as \"show me 
a list of all the latest posts from my friends, ignoring friends who haven\'t posted in x many days\"
How much time would you estimate you spend on StumbleUpon a day?
2 hours
Where does that time come from, in relation to your pre-stumble days?
TV. I rarely watch TV because I can\'t stand the intrusive advertising.
What is your personal gain from using StumbleUpon?
I feel part of a community of interesting people with a similar fascination with this thing called the 
internet.
What do you see as the strengths and weaknesses of StumbleUpon?
My biggest complaint about SU is that the archiving feature is broken in that there is no permalink 
to say \'archive-oct-05\' so the posts shift backwards in a queue with a variable address. I often 
can\'t find posts I made. This is made worse by the fact that SU doesn\'t let search engines index the 
archives. Previous posts disappear into a black hole. As a programmer, I am working on a solution 
to this. I would like to see many more features for organizing friends. I won\'t go into my ideas for 
this here because it is a long list.
The strength of SU is the serendiptious nature of putting interesting websites in front of my 
eyeballs, either algorithmically or by a friends recommendation. Very nice!
Did you get new contacts and or friendships via your use of StumbleUpon? Yes. 
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Appendix C: Interview (10)
User: kingboy  
How Did You Become Involved?
Through looking into various Firefox extensions.
What do you use the StumbleUpon network for?
Mostly active. When I hit the stumble button it\'s always in a specific category, because so many 
thumbs-up are afforded to other stumblers. A large proportion of my thumbs-up are discoveries.
It\'s a pet project, a way of centralising bookmarks in an aesthetic fashion, and a way of 
disseminating personal propaganda and constructive memes (in my case a mix of humanist, 
political, cultural, philosophical, scientific, artistic and whimsical interests).
It\'s also a convenient way to send sites to friends and acquaintances.
What is your motivation for using the StumbleUpon network?
Some stumblers\' pages are astounding sources of information (in the broadest sense of the word).
Find good websites, increase the proportion of good* information in the noosphere, encounter like-
minded people, some idle subversion, plus there\'s my ultra-top-secret mission...
* Granted, this is a judgement call, but what isn\'t? In any case, I have a clear conscience about it!
Which feature within StumbleUpon do you put the most energy in?
Probably reviews, followed by visiting friends and following their leads, and occasionally forum 
discussions.
How much time would you estimate you spend on StumbleUpon a day?
0-3 hours.
Where does that time come from, in relation to your pre-stumble days?
Probably socialising, but there are also other factors limiting that part of my life. If I feel time being 
wasted I try to change focus. TV time was always minimal, and I try not to allow SU (or PC time in 
general) to impinge on reading, exercise, meditation, cooking, artistic pursuits etc.
What is your personal gain from using StumbleUpon?
Introduced me to many of the web\'s wonders, obscure and otherwise. Accelerated my 
understanding of certain cybercultural trends, fads, software and practices. Encouraged me to learn 
some basic html. Made contact with some great people.
What do you see as the strengths and weaknesses of StumbleUpon?
Strengths: very integrated, customizable, information-rich, and self-organising to an extent. It 
democratises points of view, provides an outlet for frustrated voices (though not always admirable 
ones). Also an interesting community; fuel for the voyeur in every writer.
Weaknesses: ethics of hotlinking is dubious (though there are moves to encourage better practices), 
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management is slow to introduce/announce/explain changes, software is prone to bugs, community 
is rife with spammers, creeps, neurotics and idiots (though this last issue is not a specific fault of 
SU, just a regrettable attribute and one which could be levelled at any community, on- or offline).
Did you get new contacts and or friendships via your use of StumbleUpon?
Yes. 
Page 145/156
P2P: Information Exchange & Knowledge Production 
Appendix D: Code Used for Online Surveys
<HTML> 
<HEAD> 
<TITLE>StumbleUpon Interview</TITLE> 
</HEAD> 
<BODY> 
<H1>StumbleUpon Interview</H1> 
<table border="0" width="50%" id="table1" cellspacing="0" cellpadding="0"><tr><td>
<P>The data are to be used in a uni project about the democratizing effects of P2P networks when 
it comes to the production of knowledge. If you wish to you may see former projects online, "<A 
HREF="http://www.corporateright.org/osl/index.htm">Open Source Learning</A>" & "<A 
HREF="http://www.corporateright.org/sp/index.htm">Scenario Planning</A>"</P>
<?php
 $to="jbolsen@ruc.dk";
 if (!isset($_POST["send"])){
   // no post data -> display form
   ?>
   <form method="POST" action="<?=$_SERVER['PHP_SELF'];?>">
What is your StumbleUpon 'ID' <input type="text" name="StumbleID"><br><br>
<b>1.</b> How did you become involved in the StumbleUpon network:<br>
<textarea name="message1" rows="5" cols="60" lines="15"></textarea><br><br>
<b>2.</b> What do you use the StumbleUpon network for (do you spend a lot of time being an 
'active' user (writing reviews..etc) or do you use the network more passively):<br>
<textarea name="message2" rows="5" cols="60" lines="15"></textarea><br><br>
<b>3.</b> What is your motivation for using the StumbleUpon network?:<br>
<textarea name="message3" rows="5" cols="60" lines="15"></textarea><br><br>
<b>4.</b> Which feature within StumbleUpon do you put the most energy in (reviews, visiting 
friends, 'free' stumbling..etc.)?:<br>
<textarea name="message4" rows="5" cols="60" lines="15"></textarea><br><br>
<b>5.</b> How much time would you estimate you spend on StumbleUpon a day, on 
average?:<br>
<textarea name="message5" rows="5" cols="60" lines="15"></textarea><br><br>
<b>6.</b> Where does that time come from, in relation to your pre-stumble days (tv, garden, 
socialising, etc.)?:<br>
<textarea name="message6" rows="5" cols="60" lines="15"></textarea><br><br>
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<b>7.</b> What is your personal gain from using StumbleUpon?:<br>
<textarea name="message7" rows="5" cols="60" lines="15"></textarea><br><br>
<b>8.</b> What do you see as the strengths and weaknesses of StumbleUpon?:<br>
<textarea name="message8" rows="5" cols="60" lines="15"></textarea><br><br>
<b>9.</b> Did you get new contacts and or friendships via your use of StumbleUpon?:<br>
<textarea name="message9" rows="5" cols="60" lines="15"></textarea><br><br>
<input type="submit" name="send" value="Send">
</form>
   <? 
 }else{
   // found post data .. deal with it
   $from=$_POST['StumbleID'];
   $subject="StumbleUpon Interview";
   $allinonemessage = "How Did You Become Involved?\n".$_POST['message1']."\n\nWhat do you 
use the StumbleUpon network for?\n".$_POST['message2']."\n\nWhat is your motivation for using 
the StumbleUpon network?\n".$_POST['message3']."\n\nWhich feature within StumbleUpon do 
you put the most energy in?\n".$_POST['message4']."\n\nHow much time would you estimate you 
spend on StumbleUpon a day?\n".$_POST['message5']."\n\nWhere does that time come from, in 
relation to your pre-stumble days?\n".$_POST['message6']."\n\nWhat is your personal gain from 
using StumbleUpon?\n".$_POST['message7']."\n\nWhat do you see as the strengths and 
weaknesses of StumbleUpon?\n".$_POST['message8']."\n\nDid you get new contacts and or 
friendships via your use of StumbleUpon?\n".$_POST['message9'];
   // send mail :
   if (mail($to,$subject,$allinonemessage,"From: $from\n")){
     // display confirmation message if mail sent successfully
     echo "<b>Interview submitted successfully!</b> Thank you for your time <b>$from</b> - if 
you're interested in this project you may check <A 
HREF='http://www.corporateright.org/'>corporateright.org</A> in two months time for a copy of 
the completed report.";
 }else{
   // sending failed, display error message
    echo "Doh! Your interview could not be sent.";
   }
 }
 ?>
</td></tr></table></BODY></HTML>  
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Appendix E: Abbreviations
GPL: General public licence
Html: Hypertext markup language
Http:  HyperText Transfer Protocol
ICT: Information and communication technology
IP: Internet protocol
ISP: Internet server protocol
P2P: Peer-to-peer
TCP/IP: Transmission Control Protocol/Internet Protocol
WWW: World Wide Web
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